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Editorial

Net every load-bearing structure in this issue of DETAIL is as spec-
tacular as that of the new King's Cross Station concourse in London
(maga 613). What they all have in common, howevet, is the deminant
role they play in the everall concept of each develepment, whether
in determining the design form er in terms ef technical refinement.
One sees that in the stadium reofs in Warsaw and Kiev {pages 570
and 620), fer example, which derive their aesthetic #ualities from the
legical erder of their structures, yet at the same time possess their
own individual identity that reflects the needs of the brief and the
specific lecatien.

The factthat smaller structures can also pose a challenge technical-
ly and in terms eof design is demenstrated by a membrane censtruc-
tion created as a student project at the University of Tekye (paae
O841. This temperary pavilien has its ewn specific character, which
is experimental and sensuous at the same time. Abeve all, theugh, it
is distinguished by its extremely lightweight and efficient bearing
structure.

In the case of the roof for the new Museum of the Bavarian Kings
{page 608}, prefabricatien played a decisive role. The structure was
conceived in such a form that a small number of elements could be
censtructed and delivered te site fer assembly. Here, the architects
managed not only to articulate the internal space in an appropriate
manner by means eof the structure, but te cenjure certain assecia-
tions threugh the rhombeid-grid ceiling pattern.

The spatial identity ef the small library in the Neiwegian tewn of Ven-
nesla (page 596) is based largely on its beld load-bearing struc-
ture. This censists ef laminated-timber arched beams that alse
heuse technical installations and incerperate seating and shelving at
their lower ends. In contrast, the structure of the new tram depot in
Berne (page 602) is designed in such a way that it allews the build-
ing to be extended in two further stages without the need for addi-
tienal celumns.

Outstanding developments like those presented in this issue can be
achieved enly threugh a cellegial ceeperatien between architects
and engineers. The structural planner must be integrated inte the
design process as a creative partner frem the very eutset, instead of
being called in after the event merely to implement the architect's
formal concepts. Christian Schittich
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The Fascination of Stadiums ~
Architecture and Commerce

An Interview with Velloain Marg

Detail: What is it that fascinates you so much
about the construction ef stadiums?

Volkwin Marg: Stadiums are the largest
places of public assembly that exist. At the
same time, they are a mirrer of seciety.

Fer me as an architect, it presents a special
challenge te design spaces of this kind,
keeping a finger en the pulse of seciety and
being able te apply the beldest, mest ad-
vanced forms of construction at the same
time. Thatis abselutely fascinating.

Detai: And what do you discover about
society in the process?

Velloain Marg: The cemplete dictatership ef
cemimerce and censumptien cemes eut

Olymp ¢ Stadium, Rerlin

National Arena, Bucharest:

Longitudinal section threuah Nat onal Arena,
Sucharast

Qlymp c Stadium it K'ev

H wnN o

very clearly in the construction ef stadiums.
Feetball, fer example, is a tetally cemmer-
cialized spert fer a class society - the cem-
men peeple at the bottem en plastic seats
and the VIPs en uphelstered chairs in their
bexes. The spectaters are not even sifted
accerding te their inceme, but accerding te
their censumer ehavieur. Turbecapitalism
scrutinizes peeple befere serting them inte
greups in order to bid for their attentien in
suite specific ways.

Another phenemenon one encounters in
building stadiums is the behavieur of the
masses en the ene hand and the individu-
al people whe ge to make them up. The
masses den't think; they feel.
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Detafl: Let's take a fook at the architecture.
The design ef a stadium has a let te do with
structural thinking.

Great spans have to be brideed with welf er-
dered load-bearing structures, and the whole
has te be lent a sig nificant image.

{imagine that ap@eals to your atfitude to-
wards architecture.

Velkwin Marg: That appeals te me very
much. It's a matter of finding a balance be-
tween functien, constructien and significa-
tien. Fer me, architecture is a synthesis of
three ferms ef aesthetic. There's the purely
functienal aesthetic — as yeu find with a teel,
where the purpese defines the ideal ferm.
The secend is the aesthetic ef censtructien:
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how do | design an ingenious yet logical
ferm that matches the functien?

The third cempenent is the aesthetic of sig-
nificance: hew can | indicate the centent
and the genius leci with the things

i censtruct in a functienally and censtruc-
tienally eptimum manner? ®nly when a har-
menieus synthesis is achieved betwieen
these three aspects will the architecture be
goed. That's why no two of our stadiums
ever |@®K alike. The cultural and lecal cen-
texts always dif‘er.

Detai: in the construcken of large arenas, the
stuctur af engineers play a decisive rofe, teo.
How is the collabor atien with hem?

Velkwin Marg: Besigning mutually with the
engineers, with an ef’ice like sbp (Schlaich
Bergermann und Partner), is nermal prac-
tice fer us — part of eur werking style.
Architecture is always the outceme of find-
ing and determining ferms; and as far as the
structure and censtruction are concerned,
engineers whe design well are always geed
at finding forms. In the context of staging er
presenting an ebject, hewever, some sort of
significance will be seught, fer which archi-
tectural expressien is needed. The precess
of finding ferms has te be cembined with
that of determining ferms - in other werds,
the expressien ef content ane genius |eci.

tn our teams, no ene asks who was respon-
sible fer a particular idea, and that metivates
our engineering colleagues, toe. It stimu-
lates theit creativity and their openness, and
it makes us think in very structural terms all
ever again.

Detad: How many stadiums have you and
your teams designed so far?

Velkwin Marg: We've designed more than
60, but we've actually built a geod dezen.

Detad: in ether werds, you and your teams are
perhaps the maost successiul planners of sta-
diums in the werid at prasent. Hew o that
come about?

Velkwin Marg: It all megan really with the
cenversien of the @lympic Stadium in Berlin
for the 2006 FIFA Werld Cup in Germany.

4

After we had won the cempetition for that,
the stadiums in Frankfurt and Celegne
followed.

For the 201® Werld Cup in Seuth Africa, we
were again successful with three stadiums;
and fer 2014 in Brazil, we're invelved with
the arenas in Brasilia and Manaus.

For the Eurepean Fostball Championship
this summer, we planned Warsaw and Kiev.
In addition to these major events, theugh,
we were respensible fer varieus stadiums in
ether countries. |'m particularly proud of the
memanian Natienal Arena in Bucharest,
which we realized at the same time. It re-
semiles a medern Colesseum and raveals
a classical harmeny in its prepertiens.
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What's more, this completely enclesable
stadium is very ecenemical.

Detail: Exery one of the stadiums you have
mentioned has its own individual face. What's
special abeut Warsaw?

Velkwin Marg: Fer the Eurepean Champien-
ships, the Poles summoned their entire pride
te present a natienal stadium that distin-
guishes itself positively from all the others
ene has seen hitherte. Self-cenfidently, it
proclaims; “Look! This is the new Poland.”

It was meant te be a serene structure, alse
with a reof that ceuld be cempletely clesed.
At the same time, superlatives were ex-
pected. The membrane r@0f is capable of
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bearing a total snew load of 880 tonnes in a
closed state. Like a radiant crown —in the
national coleurs of red and white - the new
arena rises above the earth embankments eof
the former standls across the Vistula oppe-
site the eld city centre. It alse stands en his-
toric greund — on precisely the spot where
the Poles piled up the debris from the de-
structien of the city by German bombers —
a heap of rubble that fellowed the Warsaw
Uprising of 1944, In ether words, the site is
steeped in histery, fraught with memories
that link Germany with the Poles.

Detail: Hew did yeu hanefe the historical
aspeci?

Volkwin Marg: We didn’t touch the existing
ruined stadium fer 100,000 spectators.

We didn't want to dig eut gas masks, steel
helmets and other relics of those events dur-
ing excavations. We wanted to leave histery
in peace. The eld stadium dating frem the
1948s and 5@s thus became the plinth on
which eur new structure was placed.

Detail: Weren'’t the ®oles sensitive to the fact
that German architects, of alf people, were
buileing the new na¥onal stadium on the ruins
ofold Warsaw?

Volkewin Marg: Of course there were reserva-
tiens. We selected a Pelish partner efiice,
JSK Architects, and willingly accepted the

20120 6 DETAIL

¢ National Stadium in Warsaw
8 Olympic Stadium m Kiev

5,
7.
fact that they were always mentiened first in

Poland ameng those responsible for the de-

sign. This reflection of national pride was not
paricularly difiicult fer us to accept.

Detail: How was the task divided between
you and the partner office in Warsaw?

Did you have assistants working fes you
locally?

Volkwin Marg: The planning was done by us
in Berlin, We took care of the #uality centrel
in Warsaw as well. Our Pelish partners were
responsible for the local execution and site
management. They also planned additions
where these were necessary.

Detail: And in Kiev?

Volkwin Marg: There we had a so-called
“architectural adapter®, with the Ukrainian
office Y. Serjegin LLC, Kiev,as eur local rep-
resentative. We shared the fee half and half,
and the collaboration was excellent.

Detail: @n 1 July, a few hundred miflion peo-
ple watched the TV transmissien of the final
of the Euromean Championship from the

Kiev ®ympic Stadium, which you designed.
W hat sort of feeling was that fer the
architect?

Volkwan Marg: Oh, the stadium as such
hardly makes itself felt en television. Every
minute of the transmissien is divided be-
tween the statiens and the organizers ac-
cording to cemmercial criteria. You're meant
te keep yeur eyes en the ball and en the ad-
vertising at the same time — before and afer
the match, every secend ceunts. A pan ef
the camera inte the stadium would simply
be lost advertising time.

Detarl: in other words, the stadium is just a
backarop for televisien?

Volkwan Marg: Not even that, really. What
you see are the masses of people who al-
ways |eek the same basically, but who are
meant te cenjure an authentic atmesphere.

Detafl: Is that why the coloration of the seating
is desined the way it is — SO that emply rews
look animated, too?
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Volkwin Marg: That's an additienal efact.
We used various blue and yellow tenes for
the seats - the national coleurs ef the
Ukraine. Frem that, we created a kind of
cameuflage ef'ect.

When peeple enter the stadium, there’s a
process of censtant change. Bif'erent col-
eured peints ~red, green and Black — are
added to the blue and yellow ones. As in a
picture puzzle, it's difiicult to determine the
true colour and the alien colour. [n other
words, it's not easy to see how empty or full
the rews of seats are.

Detail: Did veu develop the pattem yourself, or
was an artist involved?

The Olympic tadium in Kiev, which scrved as one of
the venues fer the focteall teurnament ef the Mescew
Summer Olymp cs in 1980, is stuated close te the
cers of he City of Kiey on histeric greund. An earlier
spoits stiucture $rat steod there, knawn as the Red
Stad um Lesn Trotsky, which was subject te repeated

Volkwin Marg: We thought out the system for
the Werld Cup in Seuth Africain 2010. Any
assistant in the office who wanted to could
set coloured pixels on the computer like an
Impressionist painter. It's the compesitienal
technique knewn as “peintillism= in the histe-
ry of art.

Detaif: The most striking feature adout the
Kiev stadium is the raof. When viewed from
beneath, it resembles a sky full of stars. Hew
did that come about?

Volkwin Marg: Qriginally, we wanted to de-
sign a roof that was whelly transparent, us-
ing a cempletely clear mesh feil. But this
material kept tearing during loading tests,
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ale ations and cxtcnsions. datcd back o the year
1923. Of the arena that immediately precedeod the
presant stadium, the archtscts adompted manly the
upper stands (ill. 7), dat ng frem 1888 — a finaly
spun and baldly cantlevered, prestressed con-
crete st ucture.

so that we finally decided to use a cenven-
tienal membrane spanned ever transparent
light demes. The dark areas that ferm the
grid of stars, are caused by everlaying a
secend membrane, which fellows precisely
the distrisutien ef ferces aleng the lines ef
the fixings. The design skill lay in defining
the right technical cenditiens fer the assem-
bly, so that a construciienal aesthetic is cre-
ated that is self-evident while alse allowing
various interpretations. When peeple now
say they have the feeling of sitting beneath
a sky full of stars, then I'm very pleased. But
they could just as easily say: “I feel like a
beetle sitting under sunflewers.” Peeple cre-
ate their own metaphers.
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9_11 Clympic Sladum In Kisv;
leng tud nal sectian threugh
internal space

Detai: Then you don'’t regret ¥iat you weren'’t
able to implerment Yeur original idea of a cem-
pletely transparent roof?

Velkwin Marg: Ne, | den’t regretit, especial-
ly because we shall soon be building a sta-
dium with a transparent reef — in Chorzéw,
Poland. There, we're using three-layers ef
transparent sheeting.

Detall: Is sunshading not a prodlem for a dis-
sehed roef area, jn view of the very hot ofi-
mate in summer here in Kiev?

Volkwin Marg: The answer te thatis euile
simple: sporting events have long taken
their leave of daylight. Daylight cannot be
manipulated. Events today are dominated
by artificial light and therefere take place at
dusk and inthe evening. You find the same
phenemenen with shepping centres and
trade-fair structures.

Detai: Why did you want a transparent reof,
then, it everything's likely to take place under
conditions of #arkness?

Volkwin Marg: Because of the sky by day,
butakeve all because of the effect when
seen from the outside. At night, there's a tre-
mendeus cencentratien ef light, se that
when this stadium is in operation, it radiates
so strongly into the sky that it can be seen
from far away. One might almost think an
UFO had landed with creatures from outer
space. There's something fascinating

akout it.

Detail: Let’'s censider e locaf situation.
What does jt actually mean te build in
Ukraing?

Volkwin Marg: The chactic structures in this
country and the constantly changing part-
ners in discussion were not simple for us.
On the client’s side, we rarely had a proper
representative with whomto deal. Our dis-
cussion partners changed; no decisions
were taken; or a new minister bustled
areund, and decisiens that had already
bbeen made were changed at random. An-
ether problem was a building ecenemy that
was similar in a way — chaetically impre-
vised. Technelegically speaking, Ukraine

is a highly developed nation, with an ad-
vanced steel industry.

It was poor coordination rather than any lack
of aility. This chaes was mest klatantly felt
in thefield ef working safety. In Kiev, there
were unfertunately mere site accidents than
with all three of our African stadiums put
together.

Detail: And then you find yourseff Between
various politicaf stools?

Volkewin Marg: Of course, ene falls quickly
between stools as an architect. We were
awarded our contract for the stadium in Kiev
at the time ef the @range Revelutien. Yve
built it during the government ef Yulia Ty-
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moshenko. Later, the government changed,
and we had te ceme to tenms with the next
oligarchy. The finished stadium was inaugu-
rated by the new ruler, Vikter Yanukevych.
But architecture is a public, political process
that usually has a histery extending ever
decades, sometimes a century or more, and
it often bridges various forms of government.
It can happen, as in eur case, for example,
that ene begins with a pro-Western oligarchy
that observes parliamentary rules for atleast
part of the time, only to have to deal later en
with a Mafia-like economic system that does
net recognize our rule of law. It’s euite possi-
ble, theugh, that in anether half year every-
thing will change completely again.



13

The Fascinabon of Stadiums - Archltecture and Coinnierce

Dewii: in Germany, in the period feading up to
the Lurepean Football Championship, there
was not just talk of boycotting the games in
Ukraine. The question was also raised to what
extent an architect may build for dictatorial
systems.

You ane your office not only designed the
Olyrmoic Stadium here in Kiev; fast spnng,
you also completed the hall for the Eurowision
Song Contest. What’s more, you are very ac-
tive in China.

Velkwin Marg: In addition to various sporls
stadiums in China, we have built a number
of opera houses and theatres, as well as
three museums, one of them at Tiananmen
Square in Beijing. We have been haftily crili-

cized for that — and by the same people who
Import masses of goods from China or do
other business there without the slightast
compunction. That’s a bit schizophrenic, |
think. Otherwise, I'm ulterly cenvinced that
one simply strengthans the pewars that e
threugh iselatien. Hitherte, almest every pe-
liical cpening in a country with a suppres-
sive system has been achieved through
trade, tourism and medern cemmunication
technology. Complete Isolation is scarcely
possible nowadays. The more exchange
there is — in the fields ef sport and culture as
well —1the more difficult it becomes for the
powers that be 1o confine the population in a
dictatorial manner. We saw thatin the case
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of German division, where a readiness to
talk and make exchanges ultmately led to
an opening and to the overthrow o the
GDRregime.

Detali: Thank you for this interview,
Vokwin Marg.

12 Arena da Amazdnia, Manaus. Brazil
13 Eslédio Naclona Brasllia, Braz|

Va kwin Marg was Interviewed by Christian Schitich
In Kiev,
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Heide Wessely

Nowadays, architects and structural plan-
ners work much mere closely and cellegially
together than they did 15 or se years ago,
and the mutual lack of understanding that
existed then - to the point of antipathy — has
virtually disapmpeared. This can ke attrisuted
largely to the fact that at many universities
architectural students have the sppoitunity
of experimenting with load-bearing struc-
tures and gaining insights ey using them.
The results are not justinstallatiens er fellies,
but wholly functional objects, like a project
developed at the Califernia Pelytechnic
State University (ills. 1, 2).

For the presentation of their werk in bheek
form, the studen® wanted to create a cem-

fortable environment for extensive browsing.
They soon agreed upen a suspended struc-
ture where they could recline and spend
their time comfortably. After trials with ca-
bles and fabric strips, they finally agreed on
the use ef plastic sheeting @ecause this was
reasonable in price, light in weight, capable
of Bearing leads and alse simple to work.
After they had cut the sheeting into strips,
the students built weaving loems to create
regular sleeve-like and planar networks. The
upper closure of the sleeves is formed by
rings made from steel rods, which serve at
the sametime as a means ef suspensien at
those points where the load-bearing struc-
ture of the space permits. The nets were fi-
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nally woven in between the sleeves and
fixed toeach other. This wanm resting place,
adaptable in form and capable of bearing
the requisite l@ads, is used By students and
visiters alike net just fer reading purposes,
Ut alse as a leunge and meeting peint.

A summer pavilion in Helsinki, this year’s
design capital, serves a similar purpese

(ils. 3, 4). The building was erected on an
area otherwise used as a car park and was
the eutceme of a student competition at the
Aalto University. The load-eearing structure
was built with 18 mm sheets of plyweeod.
The radial-seciien celumns stand on steel
plates that are bedded en gravel. Each fin-
ger of the columns consists ef twe layers
with an intermediate sQuare timieer. The
whole is rigidly cennected with long selts.
The celumns sreaden tewards the tep te
bear the roof structure, which is in a similar
form of construction and has a hexagonal
layout. Here, however the plyweed sheets
are adhesive fixed to the square timbers.
The secendary censtructien censists ef enly
one layer of veriical plyweod sheeting. The
reef is cevered with transparent pelycarieen-
ate slabs thatallow the entry e¢f daylight, so
that a play ef light and shade is cenjured on
the floor and columns. A stage and a sales
stand for snacks were created with plyweod
elements triangular on plan. Unfortunately,
the structure was not designed to bear the
snow leads ef a Finnish winter, so that it was
dismantled at the end of September. Wheth-
er it will e re-erected nextsummer er the
individual compenents will be seld and re-
cycled is still net certain.

It was clear from the very outset that Barkow
Leiminger’s translucent textile roof for the
Moreccan biennial of art would stand for
only three weeks (ills. 5, 6). For the exhili-
tion — held for the fourth time this year — the
architects were commissioned to design an
installation for the ruins near the Koutoubia
Moseue. Using 3D sefware, they developed
a reef structure, the hyperpelic geemetry of
which was to be implemented with a display
of Mereccan craftsmanship. Based en a

5 % 5 metre grid, simple tubular-steel termi-
nal sockets were welded together to ferm
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1, 2 “Whte" galleyy installatien in San Lu s @bispo,
2011; des:gn: Studio €00 ef the California Poty-
technic State Univ rsity

3,4 The Werld Bes gn Gapital Paviiion I Hels nki,

912, dos gn: Weed Stud o of the Alvar Aato
University, Helsinki

S, 6 Temparary racf over a ruin m Marrakech, 2012;

design: Barkew Leibinger Architecw

@
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the tips where three reund pieces of timber
meet. The feet stand in steel containers
filled with stenes, which held the wooden
members in place. Between these junctions,
five werkers labeured fer twoweeks, draw-
ing cotton threads in a classical weaving
technique. The digital design, the traditienal
materials and the manner in which they
were worked complement each ether to cre-
ate an extremely sensuous object, demon-
strating that experiments with lead-bearing
structures can be an interesting task even
for established architectural practices.

Also based on a hyperbolic paraboloid
form, but quite different in its use of materi-
als, is the termporary pavilion designed by

X-Ref for a garden show in Ponte Lima, Per-
tugal (ills. 7, 8). Here, the free form was im-
plemented as a lightweight censtruction
with iridescent, orange polycarbonate web
plates. The basic hexagenal unis are joined
together with metal clamps. Bent in two di-
rections, the siructure describes a parabolic
curve. The hexagenal elements in the lower
part are larger and higher than these at the
top. Here, toe, the form was created by digi-
tal means, but a large number of assistants
were needed to erect the structure.

The pavilion designed by soma for the Salz-
burg music biennial in 2811 is also a tempo-
rary object {ill. 9), although it is conceived to
be used for a total of 10 years in dif'erent le-
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7, 8 "Honey Scape", temmorary pavilion in Ponte
Limz, 012, des gn: Gongalo Castro Henrigues/
X-Ref

9  "White Neise" temporary pavilien m Salzburg,
2011, design: soma architects

cations and for various artistic events, Its ex-
citing external appearance is based on the
use of square hollow-section tubes - all the
same length —in glittering aluminium.

To simplify the erection, the tubes were
welded together te create elements of the
same size. The digitally developed form was
achieved by turning and juxtaposing these
segments at different angles te each other.
The examples described here are just a
small selection from a much e@reater range
of projects, revealing a delight on the part of
students and architects in developing new
structures. But even without an architectural
training many people derive great pleasure
from creating smaller objects of this kind.

Staﬂ(} by

COmfon
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Sustaining Identity Symposium |l

At a time when city centres with lconic build-
ings and globally brandsd retailing seem to
resemble one another more and mors, the
on®.-day symposium Sustaining fdentity fif
brings together acclaimed architects from
dif’erent backgrounds whase work rejects
homogenization by prioritizing place, memao-
ry and the senses, creating, in the words of
architectural theorist Juhani Pallasmaa, an
‘architecture of resistance'. 2012 Pritzker
Prize laureate Wang Shu, 2012 Global
Holcim Award winner Francis Kéré, Aga
Khan Award winners Li Xiaodong and Anna
Heringey, Bijoy Jain {Studio Mumbai), Rick
Joy, Cheistopher Lee (Serie Architects),
Josep Lluis Mateo, Declan O’Carroll (Arup
Associates), Kongjian Yu {Turenscape) and
Juhani Pallasmaa will all speak at this event,
curated jointly by Pallasmaa and Paul Brislin
of Arup Associates.

29 November 2012, Victorla and Albert Mu-
seum, London, wasan.vam.ac. ik

DETAIL Engineering 1:
schlaich bergermann und partner

Christian Schitlich {ed.). Insiitut for interna-
tionale Architektur-Ookumentation, Munich
2011. seftvover, 136 pp., ISBN 978-3-
920034-584, US$S2; £32.40; €39

“The art of building is an indivisible whole.
In every struciure, meaningful conskuction
and eco-efficiency are as critical as furic-
tionality and design. Form and supporting
structures are only effective if they meld to-
gether ta become ane antity that withstands
scrutiny and is perceived as part of a cem-
prehensive culture of building.” Upholding
the maxim of its founder J#rg Schlaich, the
engineering firm schlaich ber germann und
partner has worked successfully fer mere
than 30 years with a varlety of architects on
a highly diverse range of projects all evar
the world. Now under its second generation
of leadsrship, the firm continues to axempli-
fy clear and innovative designs far bridges,
buildings and solar pawer plants as well as
a holistic approach te the theory and prac-
tice of engineering.

Next 3 Stadia. Warsaw Bucharest Kiev

Falk Jaeger (ed.). Jovis Verlag, Berin 2012,
hardcover, 184 pp., Text German/English,
ISBN 978-3-86859-154-5, US$59 .95; £34;
€34

This book introduces tfrae new stadia built
by gmp architects in collaboration with the
engineers of schlaich bergermann und part-
ner: the national stadium in Warsaw and the
Olympic stadium in Kiev {see p. 620ff and
0. 570ff), built lor the 2012 European Foot-
ball Championships in Poland and Ukraine,
and the new arena in Bucharaest. The de-
tailed information on their design and con-
struction is supplemented with a discussion
of their respective locations.

Helen & Hard. Relational Design

Martin Braathan, Reinhard Kropf, Siv Helane
Stangeland (eds.), Hatje Cantz, Qstfildern

2012, hardcover, 264 pp., ISBN 878-3-7757-

3134-8, US370: £45; €49.80

This publication is dedicated to Helen &
Hard's philosophy of *relational design®, in
which building is adapted te circumstances
and censtrainis are regarded as guiding
points of departure rather than necessary
evils. Exemplars of this philosophy are the
Norwegian pavilion lor the Expo 2010 in
Shanghai, as well as the Vennesla Library
and Cultural Cenlre {see p. 596ff). Meticu-
lously designed, the boek features paper in
tones of eggshell and white. Its fabric cover,
bearing an illustration by the architects, de-
serves a second look.
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Chromazone:

Colourin Contemporary Architecture
19 November 2012 1o 19 May 2013. VA,
London, wew a/chiteciipe com

The Polychrome Lens:

Colour in Architectural Photography
15 November 2012 1o 31 January 2013,
RIBA, London, www.archilectura.com

Emerging Architecture
30 November 2012 to 1 March 2013, RIBA,
London, wwaw.architecture.com

21st Century Light Space Modulator:
An Installation by Jason Bruges Studio
14 November 2012 to 29 January 2013,
RIBA, London, www.architectura.com

RA Now - Royal Academicians from
Anish Kapoor to Zaha Hadld

Until 11 November 2012, Royal Academy of
Arts, Lenden, www.royalacademy.org.uk

Housing London
Until 21 December 2012, NLA, The Building

Centre, www.newlondonarchiteciure.org

White Room / Black Room:
Alexander Brodsky

Until 25 November 2012, Calvert 22 Art
Foundation, London, www.calvert22.org

Importing Architecture
16 November 2012 1o 7 April 2013, Nasjo-
naknusest, Oslo, www .nasjonalmuseet.no

Massimo Scolari: The Representation of
Architecture, 1967-2012

Until 21 November 2012, The Cooper Union,
New York, www.cogper.edu

The Edgeless School:

Design for Learning

Until 19 January 2013, The Center for Archi-
tecture, New York, cla.aiany.org

Detroit 1s No Dry Bones

Photographs by Camilo José Vergara
Until 18 February 2013, Natienal Building
Museum, Washingten, DC, www.nbm.org

Detroit Disassembled

Photographs by Andrew Moore

Until 18 February 2013, National Building
Museum, Washington, DC, www.nbm.org_

Play Work Build

Opening 18 November 2012, National
Building Museum, Washington, DC,
www.nbm.org

Antibodies: The Works of Fernando and
Humberto Campana 1989-2009

10 November 2012 10 24 February 2013,
Paim Springs Art Museum, Palm Springs,
WWW.psmuseum.org
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Temporary Pavilion in Noda

Architects:

Kazuhiro Kejima + Kojima Laboratory,
Tokyo University of Science

Team:

Kayoko Sakashita, Kumiko Sate, Bonkun
Shin, Yusuke Takizawa, Takeshi Harikai,

Kaji Matsushita. Yuka Mukai, Eiichiro Meriya,
Takuma Yokomae

Structural engineers:

Jun Sate Structural Engineers, Tokyo

Others involved in the project: see page 676

@ www.detail.de

Architectural students at the Tokyo Universi-
ty of Science, in conjunction with lecturers, a
structural planner and a membrane manu-
facturer, developed an experimental, ex-
tremely lightweight, load-bearing structure
for a temporary pavilion. The 28-metre-long,
up to 7.5-metre-wide and 4.25-metre-high
volume is self-supporting and comprises
only two kinds of component: the metal
bearing elements and a delicate space-
enclosing skin. The latter, consisting of an
0.7 mm membrane of elastic pelyester fab-
ric, is drawn over metal tubes that create a
tensegrity system. In this case, the mem-
brane forms the tensioning element. The
compression bars are & 25 mm aluminium

tubes of various lengths. There is ne contact
between the 131 individual tubes; instead,
they are connected to the membrane by
sliding the ends into sheaths sewn on. The
skin is anchored at the base like a conven-
tional tent with pegs. Here, they are in the
form of aluminium tubes, the tips of which
are pressed together to form a point. The
compression members are pushed into
these pegs and fixed with steel pins. Also
attached to the pins are the eyelets by
which the feet of the membrane is secured,
With a weight of only 600 ke, this airy struc-
ture covers a greund area of 148 me.

The pavilion was erected by 70 students in
a single day. Initially, they laid eut the ready-

220 6 DETAIL

tailered skin, then slid the tubular members
into the sheaths. The overall structure was
tensioned en all sides, pushed upwards at
the same time in the interior and finally fixed
te the greund. The cenvex and concave
forms resulting from this create an animated
surface and a lively interplay of light and
shade. The membrane screens of’ 80 per
cent of the UV radiation, but allows 50 per
cent of the daylight te pass through. The
sofly filtered light creates a fascinating spa-
tial impression internally. In the evening, the
translucent pavilion has the appearance of
an illuminated sculpture. Erected en the uni-
versity campus for a week to hold seminars,
it is now in store awaiting a new use.

DETAIL 201206
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Secton
Membrane laid flat
scale 1:25C
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2 Compression bas
3 Foet/Peg
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Secbens
scale 1:20
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0.7 mm wh 4 polyester
faleric memierans:

&8 per cent transparency
80 per cent UV fiter
membrane shcath. sewn en

[ SRS -N

® 25/3 mm tubu ar aluminium
ccmpressicn bar

®00-2,800 mm long

oyelet tor fixing memierane at toot
M5 ot fixing

® 34/2.3 mmtubular

aluminium peg, tip pressed
togcther

20120 6 DETAIL

DETAIL 201206

Sun Moon Lake Visitors’ Centre and
Administrative Building near Yuchi

Architects:

Nerihike Dan and Asseciates, Tekye

Team:

Nerihike Dan, Tadashi Yeshimura, Eiji
Sawane, Minghsien Wang, Masate Shiihashi
Structural engineers:

Structural Design Greup, Tekye

Hern Gyun Engineering Censtuitants, Taipei
@thers invelved in the preject: see 676

The Sun Meon Lake, set in a hilly, weoded
landscape, is the largest inland area of wa-
ter in Taiwan and a popular destination for
heneymeen couples. In 2003, a competitien
was held fer a new visiters’ centre on the
western shere of this artificial lake. 1t was
wion by the Tokye architect Norihiko Dan
with a dynamically curved design. Laid eut
effset to each ether are twe boemerang-
shaped velumes. The western wing accem-
medates the visiters’ centre, together with
exhibitien galleries and lecture spaces, as
well as a cafe with a panoramic view. The
eastern wing centains the offices of the park
administratien. Ramps lead up te the twe
1oefs, the large terraces ef which afferd ex-

Site plan scafe 1:5C00

tensive views ever the |andscape. Aflowing
transition was te be created between the
buildings and the tepegraphy. In this way,
the two volumes with their planted reefs
seem to grow from the site.

Bread gateways at the entrance level dram-
atize the vista, framing the landscape lke
huge windews se that the external space
becemes part of the buildine. In addition,
further areas of water set in frent disselve
the beundaries between the terrain and the
buildings themselves.

An impressive feature ef the twe wings is the
sculptural appearance of their expesed-
cencrete velumes. Spans of up to 35 metres
plus large cantievered sections with re-

Documentation aTiT

duced reof depths presented a challenge te
the structural engineers and censtruction
firms. The broad arches were executed in a
clearly defined, prestressed-cencrete ferm
of construciion, not unlike that of bridge
structures, Centrasted with these pewerful
ferms is the fine texture ofthe exposed-
cencrete surfaces with their bearded finish,
using Japanese cedarformwork. Precise ar-
rises, reunded edges withtight radii, epen-
ings of three-dimensional character and the
staccate arrangement ef the piers all testily
to the perfermance and expressive qualities
of reinforced concrete — an attractive inter-
play of solid velumes and permeabilily, of
curved surfaces and clear, sharp lines.
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Sun Meon Lake Visitors' Centre and Administrative Building near Yuchi
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Sun Meon Lake Visitors' Centre and Administrative Building near Yuchi
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Vertical sechen through
glazed facade: junction
botwoen f'xed glazing
and seffit

scale 1:10

Sectien

scale 1:5C
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roef construchen:

240 mm cxtensive planting and
substrate ‘ayer

30 mm drainage layer

100 mm cencrate tepping

38 mrm expended pelystyrene
thermal ingulatien

rapid-curing pelyurcthanc seal

highly cempacted exposed
concrew

82ves wedge:

milky -white watenproef ceating
rapid-curing pelyurathane seal
milky-vhite waterprosf ceating
expesed cencrete with Japanese
cedar formwork

(o2 N4,

o ~

powder-coated sMinless-steel
smekhe flap in frame

16 mm laminated safety glass,
pont-fixed

celumn; 2x 12/120 mm

steel sections

PV C floering in cafe

recesscd light fitting

1C
11

12
13

® 12.7 mm prestressing cable in
@ 22 mm cab.c sheatft

rosf terrace: 10 mm ceramic tiles
in hed of mertar

stainless-stesl dalustrade:
netting In tudular frame

he ical reinforcement

anchor p_ate
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Artist's Studio on Fogo Island

Architects:

Saunders Architecture, Bergen

Team;

Atila Béres, Ryan Jargensen, Ken Beheim-
Schwarzbach, Nick Herder, Rubén Saez

L épez, Soizic Bernard, Colin Hertberger,
Christina Mayer, Oliver Beurgeois, Pl
Storsveen

Others involved in the project: see page 576

On the small island of Foge reughly 20 kilo-
metres of  the coast of Newfoundland, the
curiosity of visitors has been aroused of late
by six abstractly shaped, black-and-white
cubes. These ariists’ studios are designed
to create cultural and ecenomic attractiens
on the island without impairing the sensitive
ecological system. In these remote houses,
both foreign and native artists can work un-
disturbed in the reugh landscape of rocks
and moorland, while they actually reside in
traditional heuses - refurbished in the con-
text of this project - in the conurbations.
The autonomous studios are fit.ed out with
solar or phetovoltaic panels, fireplaces, wa-
ter cisterns and composting toilets. The lat-
estto be erected is the Tewer Studio, a
structure that winds its way roughly 10 m
upwards with ef'set diagonal and sloping
sutfaces. Weather protection is afforded by
triangular areas of the facade that project
out over the entrance and towards the noith-
ern light with its non-glare quality.

The architects developed the timber-frame
structure on the basis of a prototype that
served building werkers as a model. The
material was delivered via a narrow, tempo-
rary walkway. Plywoed sheeting was used to
brace the structure on both faces. The outer
skin consists ef black-painted native sof:-
wood, while internally, the white finish to
walls, softs and floors helps 10 dissolve
spatial boundaries.

Fego Island

scac 1:5C0C0C
Fego Island Inn
Leng Studie
Sew'sh Studie
Shert Stud o
Bridge Studie
Fege Studie
Tower Studie

>

Oomme o
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Flomr plans + Sectien
scale 1:1C0
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Swdio

Gallery

Vcd
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Artist's Studio on Fogo lsland
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Veitical section
scale 120

]

25/125 mm softwood beard ng
19/64 mm battens and
ceunterbattens

windpreef layer

16 mm plyvvced

38/148 mm softwood pests
with 140 mm theernal
rmsulation betwveen

vapeur barricr

16 mm piywcod

25 mm seftwced roef ecarding
38/9) mm seftweod Dearers
two-layer eitumineus seal

78 mm 1 gid-feam insulatien

16 mm plywced

288 mm thermal Insulatien
vapcur barrier

16 mm ply'~veod

25 mm seftwood fleor bearding
|® mm plywoce

38/288% mm woed Jeisk

16 mm plyweod

25 mm softwsod fleor bearding
4C/25 mm battens

5C mm rig d-foam snsulation
155 mm reinforced

Gcongrete floer

oo of gravel

ladder:

SC mm steel flats
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Library in Vennesla

Architects:

Helen & Hard, Stavanger

Team;

Reinhard Krepf, Siv Helene Stangeland,
Haken Minnesjerd Selheim, Randi Augen-
stein, Njal Undheim, Caleeb Reed

Structural engineers:

Ramboll, Kristiansand

Meelven, Moelv

Others invelved in the preject: see 676

Medern municipal libraries may ne lenger
be regarded simply as quiet places where
peeple can read and study in peace. Newa-
days, institutions of this kind are more likely
te be public meeting places, as ene sees in
the case of this development in Vennesla,
southern Narway, with its in-heuse cafe.
Situated at the centre of the tewn, the new
structure cleses a gap between an existing
cinema and an educatienal centre, linking
these buildings with each other and at the
same time tautening the urban fabric.

The large, glazed facade that opens on to
the pedestrian zene en the nerth-eastern
side makes an inviting gesture te petential
visiters, effering a sheltered sutdeer sitting

areain the ferm ef an urban leggia. The ver-
tical, strip-like sunshading elements on the
rear, seuth-western face lend the building
the appearance of a uniferm velume, yet
ene that clearly distinguishes itself frem the
neighbeuring developments. All important
functions ef the library are united in an am-
ple internal space that derives its striking
identity frem the visible load-bearing struc-
ture — censisting of laminated-timber arched
beams. As a symbiosis ef supporting struc-
ture, technical eutfitting and furnishing,
these bold architectural elements wind their
way threugh the entire building, matching
their ferm te the spatial geemetry and the
functienal needs eof the library.

Site plan
gscac 1:2C0C
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pine heartweod roof ¢ladding:

23/98 mm cover boarding
23/69 mm undcreoarding
J§/48 mm battens

(rear vent |atlen}

25 mm trapezo dai-secton
mewl sheetng

48 mm bathkens

(rear ventlation}

25 mm oounteroattens
seal ng layer

50 mm battens/

&8 mm insulation

0C mm rafters wir

insulation ketween

vapous mam-ers

SC mm baticns/

59 mm insulation

aceustic mat

aceustic seffit:

vanous woed strips,
ca.36/36mm

220/12C0 to 260/14CC mm
laminated timeer becam

12 mmm birGh.venearagd
aceustic panel

integral ventllatsen duct with
fire-resisting painted finish

LED fitting

B8 mm satin-finish

fireres sting

polycarionabe shecting
58/250 mm veitical

pins sursCreen leuvres
23/1¢.8 mm pine cladd ng
48/48 mm horizortal mattens
36/98 mm vertical ceunterbattens
200 mm reck-woel insulation
95 mm cress-lam nated timbar
walll ning

3mm piywsod lining with
concealed fixings, painted

10
iR
12

2 nm lineléum | n ng

9mm plyweod

cushion lct into furnturc fitting
12/58 mm oak strip

28 mm red o3k

‘nedustial parquet

22 mm med um-clensity
fimrelcard subflocr ayer
48/73 mm wood kearers

on neoprene strips

wiltl insulation sctwecn

85 mm cross-lamitated timber
208/480 mm laminated
tmyer beams
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The l@ad-bearing structure cemprises a total
of 27 rib girders the alignment of which are
shifted in erder to accemmedate them te the
adjoining buildings. The different shapes eof
these members lend the roef its individual
form as well as creaiing the wave-like layeut
of the hall. The girders act as reof beams
with celumns in which ventilatien runs are
housed. Incerperated in the censtructien are
beekshelves and recesses fer reading — ac-
cording te needs and the location. All gir-
ders consist ef prefabricated laminated-
timber elements and are clad with plyweod
sheeting (shaped by CNC technelegy) and
with curved panes ef glass in part, which
setve as ceverings fer the LED fittings.
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Tram Depot in Berne

Architects:

Penzel Valier, Zurich

Team;

Ralf Gartmann, Gine Guntli, Claudia Leewe,
Niklaus Lehri, Christian Penzel, Tim Schafer,
Reland Schmed, Reland Siegel, Martin
Valier, Stephanie Weiss, Laura Zgraggen
Others invelved in the preject: see 676

Trams are a pepular and, at the same time,
envirenmentally friendly means of transper-
tatien. In Berne, the netwerkis te be ex-
tended in the coming years, and the grew-
ing fleet of vehicles calls fer a larger depot.
The new structure planned fer the edge of
the city is a symbiosis of architectural de-
sign and structural planning. The parking
and maintenance hall fer 28 trams has to
pravide all prerequisites far an extensian in
twe censtruction stages. A lead-bearing
structure was developed by the planners
that cemplies with the building regulations in
all three phases — despite a doubling of the
fleer area — and that is alse able to meetthe
changing structural needs.

The competitien jury was cenvinced abave
all by the clear organization and geed func-
tional qualities of the hall, with its large,
celumn-free areas and modular installatiens.
The dimensions and the L-shaped layout of
the reughly 200-metre-leng building were
determined by the tight site conditions, the
42-metre length ef a tram and the minimum
turning radius. The 26 lateral trussed girders
form a unifarm, lattice structure threugh
which daylight can enter. internally, a cen-
tral row ef steel bax columns articulates the
halllike a spine, separating the parking frem
the werking areas.

The celumns, set eut in inclined pairs, ferm
a V-shaped arrangement that provides lon-
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gitudinal bracing. Each axis is laterally sta-
ble, since the secondary beams between
the trussed girder's are rigidly balted and
function as patt ef a Vierendeel system. In
the outer skin asin the roof, translucent and
epadue areas alternate, with preiiled glass
segments ensuring even, dif use daylight-
ing. The closed areas are clad in sheet alu-
minium. Thanks to the selar heat gains via
the glazed areas, ne extra heating of the hall
is necessary. Ventilatien occurs by means eof
smake and heat flaps in the lower part of the
facade and in the shed reefs.

In the first stage of the extension, the hall
will be widened by reughly 26 m, whereby
the rigid roof beams over the central col-

DETAIL 201206

Diagrams of extcnsion
scale 1:40C0O

A Tirgtstage

B Sacend stage

C THrd stage

Park-ng area
Washing bay
Repair area
Sanding plant
Sters
Operations area

DU WN

umns will be extended like crane bosms
and the facade remeved and repesitioned.
The main loads fromthe trussed girders will
thus bear en the rigid celumns, and the out-
er skin will be relieved. The epposite facade
will be subject te cempressien leads for the
time being, but af.er the extensien, these will
be transfermed inte tensien leading in a
cress-sectionally neutral form. Fer that rea-
san, the facade columns were fixed from the
eutset inthe greund. In the final stage, a
large warkshap area will be created aleng
the end face ef the extensien leg, with an in-
creased span of 88 m. The hall will then
achieve its ultimate ferm, reaching the lead-
bearing limits ef the structure.
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Vertical sect:ons
scale 1:20

Isomew:c @fstructure: 2
standard segment

smoke- and heat-extract:

49 mm insulated sheet

alum nium sandwich panel

1 mm shect alum n'um with
iricticn joints

$0-20C mm mineral-wogl!
thermal Insulatien

sealing layer, adhesive fixed

38 mm laminated £mber shecting
51/3C0 mm laminated timber ribs
149/310 mm T-secticn

'qz

>» - @

welded frem steel fats, rgid y
beted to russed girder

rig d trussed g rder max. height
apprcx. 9m:

3C0/50C mm I-sections
welged from stoel flaks
sprnkler run

phetovota ¢ module

2x 32/6@/7 mm profiled

glass sectens

480/1CC mm bent steel

channel sectien

1 mm sheet aluminium with

friction jointe

60 mm mincral-wgol
tharmal insulatien
vapeur barrier

39 mm laminated timleer
sheeting

20C mm servces duct
39 mm leminatcd timber
sheeting
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Vertical and honzZontal sectons
through ‘ifting gate

Horizental sectien through leng facade
scale 1:20

11

1 mm shect aluminium 8 cross-bracing o
w'th friction joints Ifting-gata support'ng frame:
EG-268 mm mineral-woel we’'ded Stesl box sectien
thermal nsulation frem 12-256 mm shests
sealing layer, 8 gate surreund:; 420/110 mm
adhesive fixed steel sectien bert te shape
39 mm laminated 1C 3Cmmasphalt
timder shesting 350 mm cencrcte
51/300 mm lam nated 300 mm re nforced concrete
tmeerrle 11 hex-secsen cC: umn:
phetovc ta ¢ module 26 mm welded stesl plates

4 rigd trussed girder 12 electrc cable run
max. height approx. 9 m: 13 1 mmshect aluminium wth
368/500 mm T.sactiens walead frictien joints
from steel flats ®C mm thermal nsyiaton

5 2x 32/68/7 mm profiled vapour harriey
glass sections 38 mm lam natesd

6 omerating cable wih pul'ey timbes sheet'ng

i ) dd 7 suspcnded liting gate suppett: 200 mm services dkt
e e welded steel bex sechen 38 mm lam nated timber shecting
S from 1250 mm shests 14 fixing fer conductor line
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Museum of the Bavarian Kings in
Hohenschwangau

Architects:

Staab Architects, Berlin

Centract management:

Rustler Schmid Architects, Friedberg
Structural planners:

IFB Frohlef’ Staffa Kuhl Ecker, Berlin

Baithel and Maus, Munich

Others invelved in the project: see paga 677

Steplan 3 Apscc

scale 1:10,000 4 Foyer

Sechion 8 Museum shop

scale 1:500 ® Exhloten spaces

Floer plans 7 Spaceforspacial

scale 1750 evenis
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Palace 11 Ktchen
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Despite its location directly onthe Alpsee
and close te twe Bavarian royal palaces,
the Hotel Alpenrese had steod empty far
many years, scarred as it was by conver-
siens and additions. Today, luxuriously
cenverted, it awaits a new eperator.

Inthe process of refurbishing the listed en-
semble t® heuse the Museum of the Bavari-
an Kings, a structure was created ever the
farmer dining hall ta link the hatel with the
hunting lodge. Now cenverted inte a muse-
umfayer, the hall serves as a distribution
zene between the exhibition spaces and
the gastronomic areas of the hetel.

The jury was quickly cenvinced by Velker
Staab’s competitien entry. The vaulted reef
spans the difference between eld and new
with modern resiraint as well as cengenial
ernamentatien. Beneath the central barrel
vaulting ef the three-bay layeut is a realm
that pravides ideal canditiaons fer the exhib-
its, shielding them frem direct sunlight. The
twa side bays, en the other hand, aopen an
te the landscape, afferding views ef the
palaces and the lake. The interier is domi-
nated by the grid-like structure of the lat-
tice-shell roef — inspired by the Bavarian
flag. In every rhombeid, LEDs create peints
of illumination behind PETG panes, ensur-
ing diffuse lighting and a pleasant atmas-
phere.

The museum's fine inbuilt elements in
bronze-coleured mineral-based material

and the sensitive treatment of the ald struc-
ture make a teur threugh the histery of the
Heuse of Wittelsbach a delightfully sensu-
ous experience. With an eye te the neigh-
bouring palaces of Hehenschwangau and
Neuschwanstein, attention is fecused on
Kings Maximilian Il and Ludwig Il — father
and sen — who occupy pesitiens eppesite
each other in the central vaulted hall.

The lattice-shell ceiling of the hall was de-
livered in five segments, while the twe quar-
ter-vaults at the sides were prefabricated
as single elements. These three apprexi-
mately 21-metre-leng sections are berne by
internal reinforced cencrete celumns and
walls and by steel facade columns.

Behind the simply curved barrel vaulting is
a cemplex load-bearing structure: the lewer
shell, with its visible rhembeid-grid, is
formed by lasered flat-steel bearers welded
accarding ta the Zaollinger principle.

The lead-bearing capacity is atiained in
conjunction with the purlin layer abave,
which censists ef IT-beams spanningin the
lengitudinal direction. Only in the adge
bays de the purlins abut the curved, trans-
verse I-beams, which are fitted with ties.
Flat-steel members welded te the purlins
and elevated in the intermediate spaces
bear the trapezaoidal-section sheet-metal
cevering and insulatien. The reoting — ane-
dized-aluminium tiling in various red tones
—is visible frem the palaces.

aa
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scale 1:20
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Museum of the Bavarian Kings in Hohenschwangau
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140/15 mm stcel-flat bearcrs
former grid accerding to
Zollinger prinG plo
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King's Cross Stationin London

Architects;

John McAslan + Partners, Lenden

John McAslan, Hiro Aso

Simen Goede, Pauline Nee

Team:

Mark Bell, Allan Dor, Louise Hanson, David
Jacksen, Dean Kirkwood, Michael Masen,
Aidan Potter, Sascha Stscherbina, Philip
Veall, Jasmine Wadia, Katherine Watw
Structural engineers:

Arup, London

Others invelved in the projoect: see er7

@ www .detail.de

Sihe plan  scale 1:1000C

Since its completion in 1852, Lendon's
King's Cross Station has been one of the
capital's most impertant railway termini. Cre-
ated by Lewis Cubitt in Victorian style and
now functioning in conjunction with an un-
derground station fer six lines, as well as the
neighbouring StPancras main-line station,
King's Cross forms a much frequented nede
in the public transport system of the city.

In view of the fact that Cubitt’s original struc-
ture had long been unable to cope properly
with the growing number of passengers, the
building client, Network Rail, decided te
modernize the station. As early as 1998, the
architects had drawn up an urban master
plan in conjunctien with Ove Arup. This fere-
saw meving the new statien hall to the west
and in the first instance creating a design
with departing passengers in mind.

The new Western Cenceurse is imprassive
for its filigree, white load-bearing lattice
structure. A volume has been inserted in
which shops and restaurants have leased a
presence. The ticke! offices are situated op-
pesite in the west wing. Here, the old listed
building has been carefully restorad to its
original form. In front of its brick facade, a
white steel lattice structure grews from the
ground, branching out as it rises to ferm the
curved roof. The whole is covered with alu-
minium panels and areas of glazing at the
edges, through which light can enter and
one catches glimpses of the Cubitt facade.

1 Western Range
building
2 Western Cencourse

3 Great Nerthem Hotel
& St Pancras
lrternational
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The complex censtructional situation called
for a close collaboration with the structural
engineers from the very beginning of the de-
sign. So many built volumes exist below
ereund — like the northern ticket hall of the
London Tube station - that space for new
foundations was restricted to only a few lo-
cations. Nor was it possible to transmit
loads to the adjoining Western Range struc-
ture. The solution for the erection of a roof
over the 7,500 m2 area of the Western Con-
course was feund in the creatien of a free-
standing, rigid half-dome: a steel structure
with a radius of 60 m, consisting of radial
box girders and diagonal tubes.

Since the semicircular lattice shell describes
an S-shaped curve in section, shear forces
are conducted away frem the facade of the
existing building. They are all the greater,
however, in the area ef the curved edge of
the roof structure, where t is borne by 16
piers that reach upwards in tree-like fashion,
each with four branches supporting the
lattice-grid at node points. The piers bear
leads of up to 600 tonnes, which are trans-
mitted to the ground via newly bored piles
and the enclosing walls ef the Tube struc-
ture beneath the station.

Standing centrally in front of the existing
building is a funnel-like column inte which
the lattice-shell roof flows. Every other radial
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box girder terminates at the upper end of
the funnel. Here, the outer aluminium cover-
ing gives on to a semicircular glazed roof.
The remaining girders come to an end as
the funnel becomes increasingly slender
downwards. An arched edge beam forms a
relatively rigid conclusion to the lattice shell
nextto the existing structure. Suspended
from this beam is a glass-louvre facade,
which serves the needs of natural lighting
and ventilation in the hall.

In view of the relatively light weight of the
steel roof structure, it was possible to install
large prefabricated sections of the lattice
shell by crane. This considerably reduced
the amount of on-site welding as well as the
assembly time, which in turn simplified the
censtruction logistics and helped to avoid
any interruptions to train services.

Plans - Seact'ums  scate 1:1250

Entrance
Undergreund entance
Shops

Hetel

New concclurse
Access to platforms
Tickets

Infcrmaton
Restaurants
Pcdestrian #ridge
Firsl-Glass leunge

2 OWe N DN~ WD -

- b



816

King's Cross Station in London
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Vertical section

scale 1:1CC

Section threuah facade
Load-bearing structure
scale 1.20
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King's Cross Station in London
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Sectiens trough facade
scale 1:20
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National Stadium in Warsaw

Architects:

Planing consortium censisting of:

emp — Architects ven Gerkan, Marg und
Partner, Berlin

JSK Architects, Warsaw

schlaich bergermann und partner, Stuttgart
Others invalved in the project: see page 677

The new Palish National Stadium stands on
the former earthworks of the Dziesiciolecia
Stadium, which was erected in 19556 fram
the rubble of the Second World War. It is
situated on the River Vistularoughly tve
kilemetres from the city centre and is sur-
reunded by green spaces, sports areas and
trees. @ne cenditien impesed by the city
was that the existing debris should be built
upon with as little intrusion as passible. The
new structure, with its two lower storeys,
was, therefare, integrated into the existing
tomography of the site, without changing the
level of the crewn of the mound or that of the
existing playing field. As a result, it was pos-
sible to retain former routes, the geometry of

the earth filling and twao access tunnels. The
duality of the solid historical stone plinth
and the new structure, consisting of steel,
glass and a Teflen membrane, which be-
comes visible externally enly frem the crest
ef the mound, lends this feetball stadium for
55,000 spectators an unmistakable identity.
Thefacade, censisting of expanded-metal
panels in the Polish national colours of red
and white, makes its own cantribution in this
respect. The enclosure, with its translucent
quality, is meant to recall 3 weven baskat
and unites the many ditterent areas within
the stadium inte 3 single large form.
Toensure an all-year use of this develop-
ment, extensive areas are foreseen for func-
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tiens ather than sparting events and can-
certs, including ofiices and conference
spaces, 8 museum, restaurants and a health
club. Access to the of'ice areas will be via
eight individual staircases and lif:s, se that
the appreximately 400 m? units can be
leased out separately. During the European
Champienships, they weres used by the me-
dia and the UEFA. Subse®uent changes of
use that necessitate medifications of the
thermal facade behind the translucent layer
will net be visible from the outside and will
have no effect en the overall architectural
ferm. Year-round use will be ensured by a
closableroof, consisting of membrane sails.
This element ¢f the construction is unigue in

DETAIL 201206

Eurape. Itis designed ta meet loads result-
ing from snew thicknesses of up to 18 cm.
Below the playing field and the stands,
reughly 1.800 parking spaces help to en-
sure that the stadium remains a multifunc-
tional arena; fer even after the European
Championships, the structure should centin-
ue te be a practical, urban-planning enrich-
mentfor the capital city of Poland.

Site plan 2 Parkng

scale 1:15,000 3 Mixed zens/
Players’ area

Section ¢ Kiosk

P.ans 5 Lawerfancrcuation

scale 1:3000 6 WCs

1 Mussum 7 Busnsssclub
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Ground flaor /Entrance level

Seesnd basement level/Playingf e d
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t oad-bearing structure

The stadium roof structure is based on the
principle of a spoked wheel in a moditied
form. A compressien ring (the rim), which is
here oval on plan, is raised on vertical col-
umns to the level of the grandstand roof and
forms the outer edge. A further ring, consist-
ing of a sheaf of tension cables, is situated
above the playing field, the layout of which it

follows, namely a rectangle with reunded
corners. The fixed covering over the stands
ends at this line. At the centre of the struc-
ture is a 70-metre-high needle with a "@a-
rage” that heuses the mebile section of the
roof. The needle is held in position by four
lower and 68 upper radial cables (“spokes”),
that terminate in a cluster ring. For the fixed

section of the roef over the stands, 72 upper
and lower radial cables were used. The low-
er ones terminate in a compression ring; the
forces of the upper radial cables are drawn
over a raking compression bar and ever the
facade tension bar before being conducted
down to the ground. Also fixed to this ten-
sion bar are the metal facade panals.

DETAIL 201206
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Sectien through facade
scale 1:50
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Modern Adjustable Membrane Roofs in
Warsaw and Vancouver

Jan Cremers, Gregor Grunwald

Membranes are ef ever increasing imper-
tance in the construction of stadiums today.
Flexible materials of this kind are used fer
such roofs in probably the majority of cases
- for new siructures as well as fer conver-
sions and refurbishments. In some projects,
they are specified not just for the roofs, but
for the facades as well. In addition to the
protection they provide against the weath-
er, the internal daylight conditiens they al-
low are of growing significance. This helps
to stimulate the grewth of grass and te re-
duce the potential for aggression, but
above all it allows high-euality television im-
ages —with an absence of columns and an
even lighting euality with limited centrasts.

One of the principal advantages of flexible
membranes is their translucence, usually
with a high degree of light diffusion.

The typical geometry of stadiums and the
redjuisite absence ef columns result in large
spans. For this purpose, planar bearing
structures subject te tensile leading have
been developed in recent decades. These
of'er economical solutions through the use
of very light and translucent membrane ma-
terials. The light appearance of early solu-
tiens was mostly bought at a high price,
however. the structures were rear-anchored
with massive foundatiens.

Today, “spoked-wheel systems" are largely
used, commonly based en the model of the
membrane roof in Stuttgart (1993}, which
was developed by the engineers schlaich
bergermann und partner (sbm).

In the meantime, membranes have been
subject to an aesthetic change. Instead ef
having large, continuous areas, the struc-
tures are segmented by the radial cables
that are used, with a corresponding stabili-
zation of individual sectiens and the repeti-
tion of smaller units; e.g. through the use of
arches between the radial cables (see in-
terview with Volkwin Marg,

®ne special subgreup of the spoked-wheel
form is that in which, in addition to a fixed
roof in the outer areas, there is a separate
structure at the centre that can be drawn
together as a further covering.

This allews events to be programmed
throughout the year independently of the
weather, while the translucent material nev-
ertheless ensures daylight conditions even
in a closed state. Impertant forerunners of
larger-scale flexible membrane structures
of this kind and to this scale are the stadi-
um in Saragessa (1983} and the Commerz-
bank Arena (Waldstadion} in Frankfurt
(2005), the engineers of which were also
schlaich bergermann und partner.

For decades now, the Hightex cempany
has been active in this field. Examples of its
werk include fixed roofs fer arenas in
Stuttgart, Busan, Abuja, Berlin, Robina,
Johannesburg, Cape Town and Kiev as
well as movable (sliding/folding) rosefs in
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Rothenbaum, Hamburg, and in Wimbledon
and Warsaw.

Warsaw Na¥onal Stadium

Follewing the competition in 2607 fer a new
National Stadium in Warsaw, a roof struc-
ture was built accerding to the spoked-
wheel principle. The closable inner section
allows the stadium to be used all year round
~ net just for football - and regardless ef
weather conditions {ills. 1-5; see also pase
920). Cable trusses laid out in radial fashion
are fixed between the central hub, a cable
ring over the edge of the playing field, and
a peripheral outer compression ring. The
radial cables extend frem the upper end of
the raking supmport, or from the compression
ring, towards the centre of the stadium, in-
tersecting each other in cast nedes |ill. 5}
and linking up with two elevated ring ca-
bles. The outer roof area, stretching over
the entire grandstand to a line above the
edge of the playing field, is Ihe section of
the cable structure that provides permanent
cevering. Inserted in the segment bays be-
twveen pairs of lower radial cables are nine
steel arcs (ill. §).

These act as stabilizers in part areas, and
they form the edge geometry of the roof
membrane, which in this sectien consists ef
PTFE-coated glass-fibre fabric with an over-
all area of approximately 55,008 m2,
Prefabricated at works, the individual mem-
brane sections were hoisted into position on
the structure, unfolded and fixed over the
arcs to the compressien ring, as well as to
the radial and ring cables, where they were
subject te tensioning.

The variable roof in the mieeie

The oval inner area of the stadium above
the playing field can be covered by a sec-
ond structure. A 70-metie-leng “flying” cen-
tral column or mastis suspended by four
cables from the lower radial cable. The col-
umn is held in its middle by 6@ axial cables
that extend upwards. Fixed te the lower part
of this mast is a travelling “membrane ga-
rage” (ill. 4}. Afier lowering this unit, the roof
membrane within can be unfolded outwards
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along the 6@ radial cables by means of 16
fixing woints that glide lineally. These “glid-
ing trolleys®, as they are called, are at-
tached to the membrane by means of radial
straps. The carriages fixed to the edge of
the membrane are drawn outwards by elec-
tically operated cable winches, and the
gliding trolleys are pulled behind {ill. 3).

By virtue of dif'erent drawing speeds along
the individual axes, the cariages engage
simultaneously with the hydraulically driven,
self-locking tensioning censtruction.

This guarantees the power-operated final
tensioning of the membrane when it is un-
folded. Drawn into its ultimate position, it is
pretensioned axis by axis, 8o that it can

1-5 Natienal Stadium. Warsaw; architects: gmp,
JSK Architacts; structural panning; schlaich
bergenmann und paitener {sbp); general man-
ners: A"pine Bau Beutschland, Hydrobudowa
Polska; cable construstien: C'melal, H ghtex;
membrane ccnstructen: H ghtex
A quarter of the 10,500 m? membrane ssmpissing
the maevable :nncr recf prior to the heat-sezling of
the feur sectiens on the cable structure

2 @neofatotalcf8C hydraulic tensioning devices
at the Junctien between the mova®le and fixed
sactiens of the reof, 18 mm laminated-safaty-
glass reof (2x 8 mm)

3 Caniages enradial cables with electric cable

wnch

The Inner rocf with 60 radial cables

Sealng the PTFE-ceated glass-fibre memvane

of the fixed saction of the roof &t the cast nodes

cf the cable censtructicn

(S

bear the requisite loads and pretect the sta-
dium from the ef'ects of the weather. The
entire process takes about half an hour. The
joint between the fixed and movable sec-
tiens of the roof is clesed by a 10-metre-
wide glass covering fixed to the radial
cables. This glazed construction is situated
immediately below the membranes and is
drained by virtue of the fact that it slopes
towards the outside (ill. 2).

The membrane of the sliding section of the
roof consists of @ PVC-coated polyester fab-
ric, a translucent material that is capable of
repeated movement, folding and unfelding.
In the outer areas where the loads are great-
est, so-called “type 4 material' was used. In
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the central area, a somewhat lighter “type 3
material” was sufficient. On close examina-
tion, a slightly different degree of translu-
cence can be determined between these
twe materials.

The sliding roof was prefabricated in four
parts at works (ill. 1), delivered to site and
joined together in position on the roof to
form a larger area roughly 10,560 mzin ex-
tent. For this purpose, a stationary welding
machine was used, hung temporarily from
the cable structure. The straps consist ef
polyester and have a tensile strength of up
48 tonnes.

A close investigation of their long-tem,
stretch and creep behaviour was necessary
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to determine the requisite stross path of the
travelling roof.

BC Mace stadium, Vancouver

In the BC Place stadium in Vancouver, a
travelling roof also ensures that the opera-
tion ef the facilities remains flexible and in-
dependent of weather conditions. Erected
in the early 1980s, the Airdomes arena
could accemmedate 60,008 spectators. Its
pneumatic roof, stabilized by increased in-
tornal air prossure, is now being replaced
by a newform of roof construction based
on the principle of a prestressed speked
wheel. The new image of the stadium is
deminated by 36 peripheral columns that

rise high abeve the structure and which ac-
centuate this location for various events in
the imposing skyline ef Vancouver {ill. 9).
The tiers of seats are covered by a single-
layer membrane consisting ef PTFE-coated
glass-fibre fabric. The centre of the reof can
be epened and closed by means of a two-
layer pneumatic cushion structure that is
uniegue in its nature and size.

In an unfolded state, it can be inflated with
compressed air to create a cushion that is
stable in form. In this positien, the mobile
roof of coated PTFE fabric is designed to
withstand snow and wind loads, and the
two-layer cushion construction provides a
certain thermal protection. In centrast te the
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sliding roef in Warsaw, the Canadian struc-
ture is in its nonmal position when closed.
The mobile roef, with an oval layeut, has di-
mensions of roughly 80 x 18 B min an ex-
tended state. Divided between 36 axes, the
individual cushion bays are arranged inra-
dial fashion about a central mast approxi-
mately €0 m above the playing field. The
mast bears the le¢ad ef the “garage"” or park-
ing space for the roef, into which the mem-
brane can be folded (ill. 12).

In order to epen the reef, the blower units
installed round the central mast actively
suck compressed air eut of supply tubes in
the cushions (ill. 10). Finally, the deflated
membrane is drawn by meter via its sliding
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mountings along the suspensien cables.
The membrane folds together into the mid-
dle and is protected by the upward travel-
ling garage. When the roof closes, the
membrane is drawn outwards on to the
glass apron roof installed beneath the ring
cable. Threugh the subsequent inflation ef
the cushion, the roof structure is stabilized.
A radial sealing torus forms the outer cle-
sure of the movable membrane. With in-
creasing air pressure, this closing element
presses firmly en to the glazed roof, theraby
creating the necessary seal for the structure
{ill. 8). The process ef opening or closing
the more than 7,500 m? movable “blue sky
roef", as it is known, takes just 20 minutes.
It allows an all-year use of the stadium re-
gardless of weather conditiens. As a travel-
ling cushion construction, it is unieue in this
form and with these dimensions.

Summary

In recent decades, flaxible textie and mem-
brane substances have firmly established
themselves as a cemplement to "classical"
building materials. Their use still offers de-
signers considerable scope for dif‘erentia-
tion, and their development is by no means
complete.

Membranes can be seen beth as a refor-
ence to the archetypal history of architec-
ture and te officient high-tech future-
oriented materials. Permanent use in differ-
ent climatic and cultural realms is possible,
on the one hand because of the basic prop-
erties ef certain materials, but also in view
of the adaptable forms of construction.
Membranes have a wide range of proper-
ties as wall, not least of which is thaeir light
trans-mission. Furthermore, flexible materi-
als - alongside rigid structures - allow mov-
able, changeable forms of construction on
a large scale. Other advantages accrue as
a result of the very small masses that are
involved: for example, membrane materials
weigh between 0.4 and 2 kg per m2. In
comparison with alternative forms of con-
struction, the weight per unit area is far low-
er as a rule, which can result in a reduced

use of materials in the primary and second- 12
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ary construction as waell as in @ smaller out-
lay for transport, assembly and the ultimate
removal (ills. 6, 7). The overall energy bal-
ance for the entire life cycle is, therefore,
advantageeus in comparisen with more sol-
id forms of construction.

In principle, membrane siructures, which
are nearly always prototypes, show what

a superior performance level can be
achieved threugh a collaberation between
highly eualiiied planning teams and the
companies executing the work - an essen-
tial condition for innovation. This applies

in particular to the transformable struc-
tures presented here in two outstanding
examples.
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From the Construction of a Building to
the Design of the Processes Involved

Jan Knippers

Paradigms of tiaditional s¥ructiral planning
For every task with which itis confronted, ar-
chitecture knows an almost endless range
of solutions. Exploring these and reducing
them step by step is probably what one
understands by architectural design. The
goals and criteria that determine this pro-
cess have 1o undergo repeated redefinition;
they are subject to constant change, and for
the most part, they are anything but quantifi-
able. In contrast to architects, engineers
candrawon anly a limited range of passibil-
ities. Towards the end of the 18th century,
the theery of structures was introduced as a
tool for design and analysis. Since then, a
reliable calculation ef forces, strains and de-

1,3 Galerie des Machines, 1888,
architect: Gharles Leuis FFerdinand Dutert
angineer; Victer Ceniamin

2, ¢, 5 ICO/ITKE research paviiien, 2010;
architects and engineers:

farmation has been regarded as essential
for all building construction. The theory of
structures and censtructional principles fol-
low just a few rules, the reliability of which
has first to be preved. For that reason, rules
of this kind are developed in a series of suc-
cessive stages, which results in fixed con-
structional and structural typologies that are
subject to constant reuse.

Tawards the end ef the 19th century, faor ex-
ample, structural design introduced hinged
joints te arch and frame construction - natta
increase the ef’iciency of these forms, but to
make them calculable. Similarly, the support
reactions and inner forces of a three-pin
arch can be calculated reliably with simple
laws of equilibrium. Fewer than three hinges
make the calculation more complex and
less reliable. More than three hinges result
in an unstable system. For that reason, with
few exceptiens, the many large hall struc-
tures created towards the end of the 19th
century were based on the typolegy of the
three-pin arch fills. 1, 3).

New structurat forms throush parametiic
planning

The temporary ICD/ITKE research pavilion
erected in 2810 comprises a seven-hinged
arch. Accerding te the abeve theary, there-
fore, itis based on an unstable system

(ills. 2, 4, 5}. The structure becomes viable
by varying the arrangement of the hinges
and thus distributing the weak points in the
arch over the surface of the shell. In this
case, the geometric variation of the building
components, made possible by a computer-
aided manutacturing process, is a cenditien
here for the stability of the construction.

The plywood strips used for the research
pavilion have a thickness efonly 6.5 mm. In
other words, they are so thinthat they can
scarcely bear their own weight ever a length
of more than two metres. A total of 48 pairs
of arches, consisting of 1#-metre-long ply-
wood segments, were lined up and joined
together. Only threugh a process of curving
the strips and subseauently linking them to
adjoining members could a structure be
created capable of bearing loads. The pavil-
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ICD project team (Prof. A. Mengies) and

ITKE (Prof. J. Kn ppers)
% Seaurchin as a natural model for shell structures
7, 8 ICB/ITKE research pawl| on, 2010:

6.5 mm birch plyweod

ien thus diverges from all cemman load-
bearing structures, which are optimized in
order te keep the curvature to a minimum.
For this new class of construction, the con-
cept of the “bending-active structure" is
used {to borrow the terminology of Heino
Engels). The inner tensions that occur with
these large defarmations and the resultant
geometry can be simulated nowadays with
metheds that have been available in general
engineering practice for only a short time.
The scepe of'ered by parametric modelling
and digital production has been the subject
of intense discussion for nearly 20 years.
What s involved in almost all cases, though,
is the planning and implementation ef com-
plex geometries. The pavilion in Stuttgart
shows that computer-aided processes can
alse facilitate the creation of new structural
forms that do not belong to common con-
structienal typalogies.

From cons¥uction to #e design of the
processes

A central challenge with digital precesses is
organizing and controlling the flow of data.
This calls for a much greater involvementin
the planning process on the partof engi-
neers, instead of the repeated application of
certain methods to achieve similar goals.
Rarely is it taken into account that present
develepments call for a fundamental redefi-
nition of the engineer’s work — away from the
canstructien of a building and its elements
towards the shaping of the process, the in-
terfaces invelved and the requisite teols.
When the first lattice-shell domes were
erected, a key aspectwas the rationalization
of the geemetry and censtruction. All geo-
metric and structural situations in a building
were te be met as far as possible using
identical components. Today, however, con-
siderations ef this kind are enly secendary.
Complexly shaped strip-like shells are put
tegether from a virtually endless number of
metal sheets and linear elements with all
kinds of geoimetry. Production, administra-
tion and aninterchange of the reauisite

data are coming to play a central role in
building practice. ®ne finds, hawever, that
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adequate computer programs are scarcely
available for this at present. Not only the in-
terfaces haveta be redefined and reergan-
ized:; even for the relatively simple task of
generating the network, soluiiens have te be
developed for each specific project, and
these must be adapted te the respective
structural and geometric requirements of the
scheme.

inahidual solutiens for the generation of
networks

For the roof of the Westlield Shopping Cen-
tre in Londen by Benoy International Archi-
tects, a planar network was projected on to
the wave-like geemetry of the roof. In cen-

trast, far the huge membrane roof created
for the Expo 2018 in Shanghai by Knippers
Helbig Advanced Engineering, it was passi-
ble to revert to earlier considerations of
Richard Buckminster Fuller (ill. 9}. Firstof all,
the surface is more or less manually cov-
ered with large triangles, which are then di-
vided into a network of regular triangles of
smaller dimensions (ill. 18). At the points ef
intersection of the large triangles, special
nodes occur that are unavoidable with a
nan-developable surface where junctions af
iive to seven staves are formed, in part.
Buckminster Fuller applied this principle in
the 1960s to his geodesic domes to mini-
mize the number of different nodes and
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staves. In Shanghai, on the ather hand, the
principle served as the starting point for a
cemputer-based optimization process in
which the difference between adjoining
nede angles and stave lengths can be bal-
anced out, and the network is condensed at
the peint of greatest strain. In this particular
case, that occurs especially at those points
where the edge cables of the membrane
pull with very great farces on the shell. The
result is a homogeneous, regular network in
which the elements are arranged in accerd-
ance with the stresses: at the base, with a
vertical alignment ef the staves, reilecting
the fixing of the funnel at the foot; at the top.
wiltha circular orientation to brace the edge
and with additional local points of intensity
where |oads are introduced from the mem-
brane (ill. 11). The network generated in this
way serves as a basis for the structural cal-
culation and the manufacture of the building
components. The ¢cross-sections of the line-
ar elements and the thicknesses of the met-
al sheeting determined in the structural cal-
culations are fed into the workshop plan-
ning. This has to be checked structurally
once more, however, in terms of connectien
details, such as junction plates, the diame-
ters of bolts and screws, and the thickness-
es of welded seams. Af.er revising the
workshop planning, the actual production
takes place. In aother werds, an interrelated
process is set in motion, involving form-
giving, network development, structural cal-
culations, construction and execution. This
does nothave very much in common with
the traditional linear planning sequence, in
which the architect initially determines the
ferm, then the engineer the structure, and fi-
nally a construction company is engaged to
execute the werk.

Supervision of the 30 mode!

In this respect, new tasks arise, such as the

organization and supervision of a 3D model,
or the programming of software tools to gen-
erate the network and to transfer data. Hith-

erto, these did not form part of the list of ser-
vices provided by architects and engineers,
and they are therefere not te be found in
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their scale of fees. Who should assume re-
spensibility fer these tasks, and hew the in-
terfaces should be organized will depend
en a number of factors. These include the
challenges presented by the cententef a
preject and the various competences of
these invelved, as well as the centractual re-
lationships and the procedure determining
the award ef centracts. Fer the reef of the
Westlield shepping mall in Lendon, the ar-
chitects had an initial fermal idea, but the
entire respensibility for the planning, includ-
ing the structural design, then lay inthe
hands efthe censtructien iirm. Inthe case ef
the lattice shell fer the Expe in Shanghai, en
the ether hand, the latice was generated
and structurally cenfirmed en the erder eof
the design architect. Finally, hewever, it was
handed ever to a Chinese partner, tegether
with responsibility for the planning. In both
projects, the structural planner produced
and supervised the line medel for the struc-
ture, which fermed the basis of the entire
precess from the design to completion. That

10

makes sense, toe, sincethe structural engi-
neersupperts the architectin develeping
the form and knows his design intentiens. At
the same time, he is familiar with the limita-
tiens impesed by the structural calculatiens
andexecutien process. As a rule, though,
structural planners are net equipped te su-
pervise the creatien of complex geemetries
- neither through their training ner their
practical work. For that reasen, large archi-
tectural practices ef.en establish their ewn
geemetry departments or call in external
specialists whose werk is fecused on draw-
ing up geemetric data fer architectural
schemes, but whe usually have lit|e involve-
ment in the design and executien.

Redefinitien of the sructural enginesr’s rele
Terminal 3 of the Shenzhen Bao’an Interna-
tienal Airpert (ills. 12-15; architecture: Mas-
similiano Fuksas; design and planning ap-
proval: Knispers Helbig Advanced Engi-
neering) shews how the task of developing
and supervising the geometry can necessi-
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] Patent: Buckminster Fu ler, 1951

10. 11 Expo Axis, Shanghai, 2010,
architects: SBA Arch #cts,
struciural planners: Knippers He big
Advvanced Eng neering

12-15 Shenzhen Bao'an International Airmpart,
Terminal 3,2 13;
designarchitcc%: M. and D. Fulsas:
stiuctural planm*ng of roof and facadc:
Knippers Helbig Advanced Enginesring

12 Cempet:tien rendesng, Studio Fuksas

13 Building site, March 2012

14 Building sk'n: parametsic Rhino medel (top)
and phys:cal mmode! (settom)

15 Roef constniction, still without internz|
cladding

tate a redelfinition of the role played by the
structural planning.

The architectural cencept fer the roef fore-
sees a spatial structure thatis lined on beth
sides with a perferated, expanded-metal
skin. The facade cladding ferms the thermal
envelepe. The lead-bearing structure re-
mains visible, yet is meant te obstruct views
threugh the pelygenal epenings in the two
skins as little as pessible. For that reasen,
the secondary beams are laid eut onthe di-
agonal, and the bracing arches are deuble.
While the l@ad-bearing cencept fellews sim-
ple principles, the geemetry is extremely
cemplex. The motif of expanded metal can
be prejected en te a develepable surface,
but in the case of double-curved surfaces,
as eccur in the terminal, this is pessible enly
with additienal medifications if the planar
quality of the panes of glass is te be main-
tained. Originally, plans were made to
match the size and angle of the epenings in
the aimost 1,500-metre-long building to lo-
cal requirements in terms of daylighting, en-
ergy input and visual links.

A parametric model was created fer this
purpese that teek acceunt ef the axial infer-
matien relating to the twe skins as well as
the lead-bearing structure between them.
The model was based on elementary soft-
ware, namely Rhine 3D and Excel (ill. 14).
This provided a joint platform for the ex-
change ef infermation between the archi-
tects and the structural engineers in relation
to the overall ferm and the way it is laid out
with facade medules. Thanks te parameteri-
zation, it was possible to medify the archi-
tectural targets and structural data repeat-
edly right up to the end. After roughly 50 dit-
ferent versions ef the terminal reef had been
prepared, a simple linear arrangement of
the facade modules was chesen, as they
can new be seen in the finished building.
The creation ef this parametric model was
the real challenge in the technical precess;
the design and calculatien of the lead-bear-
ing structure fellewed mere or less estab-
lished precedures. In a project like this air-
per:terminal, cemputerized teols are used
as a technical aid to describe complexly

12
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shaped structures. The potential of such
teels fer creating new structural forms is by
no means exhausted.

New structual feims: Benics

®ne pessible means of develeping new
structural ferms in architecture can be feund
in the biemerphic structures that exist in na-
ture. Nearly 58 years age, in an exchange
with Johann-Gerhard Helmcke, Frei @to in-
vestigated the mineral skeleten shells of ra-
diolaria and diatems. At that time, the aim of
this research ceuld net have been te apply
the principles of natural structures directly te
architecture, because ne technical means
existed fer this. The ICD/ITKE research pa-
vilion, 2011, was meant to demenstrate that
this is new pessible with the suppert of med-
ern cemputer-aided precesses fills. 15-16;
and DETAIL 14 2/2012). The everriding goal
was the development of a constructional
principle for freely shaped shell structures
using prefabricated modules, since pintless
shells in cencrete e other materials are only

18

rarely economically viable. Thatis why al-
mest exclusively inear framed systems are
used for complex 3D geemetry - structures
ike the examples in Shanghai, Shenzhen
and Lenden described earlier. These have
to be cevered with a nen-load-bearing skin
ef glass, aluminium er ether materials; but
this separation of functiens - spatial enclo-
sure and lead transmissien —is incensistent
with the principles governing most natural
structures. The exeskeleten of a sea urchin,
for example, consists of pelygonal plates
that are able te transmit, in particular, shear
and cempressien ferces at their edges, but
net bending mements. This results in a spe-
cial arrangement of the medules, whereby
three edges meet at a single peint.

With the wooden pavilion dating from 2810,
one can show that this formal principle is
applicable net only to ferms ef geometry
similar to that found in the sea urchin, but
alse te free architectural forms with open-
ings and changes ef curvature. The size
and orientatien of the cells match them-
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selves to the mechanical leading of the
shell, resulting in the fermatien of an efiicient
load-bearing structure. In the case of the
pavilion, the skeletal structure of the sea ur-
chin is repreduced with a uniferm material
commonly used in architecture, namely ply-
weed sheets 6.5 mm thick.

Adaptive fiexibiliy of anisotremic siructures

An important aspect of forms of constructien
found in nature is that the chemical and
physical preperties of the materials invelved
are matched on a small scale te local re-
quirements. Natural ferms ef censtructien
are, therefore, highly differentiated not enly
in respect of their geemetry, but alse in
terms of their material characteristics. In
most cases, they censist of fibrous sub-
stances like cellulose et cellagen with direc-
tienal preperties; i.e. net with an isetrepic
make-up. Threugh a cembination of dif'erent
drectional lines and packing densities, a
large number of finely attuned structural
qualities can be achieved. @f particular in-
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terest is the investigation of plant mave-
ments such as these ebservable in the
Venus ilytrap (ill. 19), which in many cases
is controlled only by the locally regulated
and adaptive flexibility of its cempenents.
Movements ef this kind are caused by a
change of the liguid pressure in the cells.
This appreach, based on elastic deferma-
tien, is diametrically eppesed te the techni-
cal solutions for movable forms of construc-
tien. In the case of travelling bridges and
stadium roofs, the rigid censtructional ele-
ments er the textile skins are linked and acti-
vated by hinges, rellers and ether mechani-
cal cempenents, With ferms ef building con-
structien that are erected as unigue medels,
without pretotypes and extensive test runs,
this large range of cempenents of dif'erent
cempositien eften causes preblems. These
have te be reselved threugh elaborate ex-
periments on the finished object and result
in higher maintenance cests.

The kinetic facade of the One Ocean theme
pavilion atthe Expe 2012 in Yeesu, Seuth
Karea. allows a large-scale elastically de-
fermable constructien te be tested {ills. 17,
18). The basis ef the technical selutien fer
the biemimetic facade is the use of glass-fi-
bre-reinforced plastic. This material allews
large reversible changes ef form ta be
made. On the ether hand, its rigidity can be
locally contralled by determining the num-
ber and orientatien ef the fibres. A surface

comprising 114 strips was created that
changes its ferm in sof: mevements, With a
length of up ta 14 m, a strip has a simple flat
section with a thickness ef only 8 mm and a
bracing rib en ene face. At the upper and
lewer ends ef each strip, a cempressien
stress is applied that causes a centrelled,
elastic bulging deformatien. The facade
epens Up: i1 can be adapted te ebtain the
desired lighting cenditiens and te meet

the needs eof building physics. In addition,
the kinematics allow special, programmed
chercegraphies te be enacted — an eye-
catching feature for visiters te the Expe.

In erder to stabilize the elastic strips when
they are subject te heavy wind leads, they
are braced against each ether in a clesed
pesition. The sef. edge is thus stretched by
means of actuaters and pressed en te the
rigid edge ef the neighbeuring strip through
the curvature of the facade. The pretensian-
ing applied in this way is gradually matched
to the Increasing wind load in erder te opti-
mize the electrical perfermance as well as
the stresses in the material. The facade ef
the wavilien in Yeesu is a cempletely new
interpretation of flexible structures. It was
achieved with the simplest of manufacturing
processes, which have been known fer
many years: all 114 strips of different length
are made with a uniform shape in a hand-
lamination methed. The decisive factor in
terms of innevatien in this centextis te es-
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Jan Knippérs ‘s a paitner of Knippers Helbig
Advancced Eng neering, Sbattgart, New York.

He alse heads the Institute fer Lead-Bearing
Structures and Censfructienal Design (I TKE) atthe
University of Stuttegan.

16, 18 Adaptable stip facade:
Cne Ccean theme pavilien,
Exwo 2012, Yeesu, Seuth Kerea
architects: sema;
structural planning of k netic facadc:
Knippcrs Heibig
Advanced Engineering

17 Principle of defermation threugh
nen-h'nged retatien

19 Venus fiytrap as a natural model fer
adaptab & mechanisms

cape from standard thinking patterns and te
be stimulated by natural medels. The swell-
ing form ef the strips in the pavilien is not
seen as a failure, as it weuld normally be in
the realm eftechnelegy. Itis based instead
on the medel of plants, where large meve-
ments can be achieved with a medest
influence. Here, tee, the technical imple-
mentatien is pessible enly with the latest
camputer-aided methods. What is meant in
this case is net 3D modelling nor autematic
productien technelogy, but the numeric sim-
ulatien of non-linear sequences of move-
ment and mechanical stresses in anisetrep-
ic cempesite fibre materials. Informatien on
these have been available te engineering
practices fer only a shert time. This contribu-
tien te new fenms ef archilectural censtruc-
tion made by cemputer-based simulatien
technelegy ef.en goes unrecognized.

Outioek

Cemputer-aided madelling, simulatien and
preduction methods thus afford scepe for
the design and construction ef new |ead-
bearing structures of which eur knowledge
is siil in i%e infancy. Beyend the use of mere
highly developed technical teels, it is a mat-
ter of @everceming fixed reutines and pat-
terns of theught. These paths weuld seem ta
of‘er the best eppertunity for creating struc-
tures that leave the limitations ef traditional
typelegies far behind.
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Steel, Lightweight
and Offsite Building
Construction

Dramatic steel structure dominates Vienna campus

Fallewing an architectural competition, five
internatienal architects have designed the
buildings that will make up the new campus
of the Vienna University of Ecenemics. At
the heart of the campus will be the Library
and Learning Centre (the LLC}, designed by
Zaha Hadid. The 5-sterey LLC will rise from
the centre of the campus at Leopeldstadt,
and a visual highlight will be the arch ef the
80 m-leng canyen carrier, which will haver
apparenily free of supperts areund 17 m
abeve the ground. Part of the censtructien
will be in the ferm of a figure eight.

The specialist steel-constructien cempany
contracted for this presiigious building is the
Unger Stesl Greup, which in additien te its
strategic headquarters in Austria alse has
around 2@ subsidiaries in Central and Eas-
tern Europe as well as in the Middle East.
The building complex will cantain the main
library and study centre, student werk-sta-
tions as well as a large auditarium, which
will be the hub ef the university. Study ser-
vices and an IT service department will be
previded in the Infe Centra. The preject is
described as having many highlights and a
great many technical challenges. The can-
yen suppert will be a special steel structure
upan which the entire main raaf structure
will rest. This alene will weigh 350 tonnes,

and will be delivered in eight individual ele-
ments, and then assembled en site. The
main roof structure will be made of welded
steel parts which arse up te 2.5 m tall. Cen-
crete tubular steel supporss will be attached
te the stesl beam; the everall assembly will
be prestressed, and will be censtructed en
aflat surface. The finished object is desig-
ned te be impressive in its elegance and di-
stinctiveness, with the slender steel beams
of the steel structure visible through the
glass.

Due te the complex nature of the assembly,
the canyen suppert will be supperted by
three auxiliary meunting suppert tewers,
with secursd meunting surfaces in order to
be able te withstand the crane leads. A se-
parate, complex assembly design has been
develeped and cenverted into detailed inst-
ructions. A special 600-tonne mebile crane
with a suspendsd counter-weight will be
used to bring the individual parts to the site.
Due to their dimensiens and weight, these
parts will have to be brought into the city at
nightin special transpert cenveys.

Logistical preparation and pre-planning has
taken around year, with an implementation
period of seven manths. Installation werk

started in the spring of 2012, when tempera-
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tures were expected ta be quite wintry. This
in turn necessitated a separate enclesurs in
which to perform the work. Due te the enor-
meus precisien required, all meunting hard-
ware en which the steel structure is setwill
be carried eut anly by Unger specialists. A
tetal of 4,000 m? of area will be cevered,
weighing a tetal ef 1,341 t, with a structure
that will be areund 38 m high.

The centre will be surreunded by five additi-
anal buildings, designed by Hiteshi Abe ef
Japan, Carmen Pineos ef Spain, Eduarde
Arroyo ¢f Spain and Peter Ceok frem the
UK. A master plan and master draft incerpe-
rating all the buildings have been drawn up
by Vienna-based architects BU-Sarchitektur.
The Bundesimmebiliengesellschaft (BIG —
Austrian Federal Property Assaciatien) is re-
spensible for managing the censtructien
project. By mid 2813, the buildings will have
a tetal of 100,080 m? ef usable fleer space,
and the tetal net cost will be € 492 millian.
The university will meve frem Spittelau te the
new campus in time for the 2013/2014 aca-
demic year.

O Unger Steel Group
Austria

= +43 {0)3352 335 24-8
www.Lngersteel.com
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TATA STEEL

RoofDeksterity

TATA

... putting you in control with RoofDek Analysis Software

RoofDek Analysis Softwareis a new
free-of-charge roof decking software
package that offers you the simplest
method of carrying out full deck analysis
toachieve optimum design and cost
effciencies.

(t allows you to carry out sophisticated. no
compromise, full analysis and to fine tune
decks, just as you have been able to do
with other components.

Created in conjunction with leading
structural software developer CSC, the

new Tedds release affords exceptional
design refinement, leading to the most
efficientdeployment of roof decks.

RoofDek Analysis Software complements
our design software suite, which already
includes ComFlor® Analysis Software for
floor decking applications.

Pownload your free software at:-

or call 08453088 330

@rooideksterity

Tedds

powering
RoofDek Analysis Software

Scan o view our introductory video
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Steel lintels

A development ol twelve executive style
homes has been built using steel lintals
manufactured by Cainic. Rivermeade in
Walferd-on-Avon, near Stratiord upon Avon,
Warwickshire, is an enclave of six detached
preperties buiit by Greenhall Construction
for Templeoak. The traditionally constructed
dwellings offer four-bedroom accommoda-
tion, plus garage with workroom/study
above, all buill 10 a high specification,

The developer, Keith Greenhall, comments:
“We have used Cainic lintels for many years.
They are straightforward 10 install, and now-
adays feature the Duplex anli-corrosion pro-
1eclion.” For the Duplex conosion protec-
fion, a coaling of thermat setling polyester
powder is appled by an elecirostalic pro-
cess. High temperalure curing then pro-
duces a tough durable surface to enable the
product 1o be highly resistant 1o impaci,
abrasson and damage; which enables ease
of on-site handling.

For the six propenties at Rivermeade, CG80
lintels in various lengihs were used, erecling
100 mm Thermalite blockwork inner leaf and
fully filling the 188 mm cavily with mineral
weol 10 achieve a U-value of 0.2 W/m*K.

Externally the houses show a stone plinth,
with the toe of the lintels either supporting
russet brickwork or dense concrete block-
work clad with larch boarding. Each of the
preperties required more than a dozen of
the Catnic lintels, varying in quantitly and
size depending on layout.

The lintels are manufaciured from hot
dipped galvanized steel and are designed,
manufaciured and 1ssted in accordance
with BS EN 845-2:2003 and are certified by
the Biritish Board of Agrément.

O Catnic

United Kingdom

= +44 (0)2920 337 9300
wwy calnic com.
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Recycled modular building used for new school

A dedicated sixth form centre is now in use
at Wymendham High — a new academy in
Norlolk. The scheme has been constructed
using a highly sustainable recycled modular
building from Foremans Retocatable Build-
Ing Systems. Designed by architects NPS
South East, the single-storey building ac-
commodates five seminar rooms for stu-
dents studying secial sciences, and sixth
form facilities, including a break-oul area,
1oilets and administration office.

Leuise Robinson. Project Architect at NPS
South East said: “This scheme has changed
our perceplion of modular building. I1feels
robust and secure and has good sound
quality - you would never lnow it is a modu-
lar struciure. We are impressed with the fin-
ish, particularly extemally, and the cladding
is cn'sp and well executed.”

A collaborative approach was 1aken 10 the
design of the new building. The most appro-
priate aesthetic selution lor the exterier was
discussed at worleshops with sixth fonn de-
sign students. Students were keen to use
timber from a sustainable source and to in-
troduce colour ino the project. The archi-
tects worked with Feremans te develop a
cladding solution using natural larch with
venlical 'windows' cut out 1o reveal the

modular steel structure finished In colours of
jade, heritage green and Wedgewood blue.

All Foremans' recycled modular buildings
are fully refurbished with new windows, wall
linings, partitions, mechanical and elecftrical
services, doors, 1100ring, and cladding, to
create high quality accommodation for a
wide variety of education applications.

The advantages of recycled and refurbished
modular buildings for schools, colleges and
sixth form cenftres include: A bespolte de-
sign 10 meeispecific project and sitere-
quirements, programme limes reduced by
up 10 70 per cent, a highly cost-effeclive al-
femative 10 new build and easily expanding
buildings, which can be reconfigured or re-
moved if 1eaching requirements change.
Ofil-site working is alsc maximised for safer,
quieter and cleaner sites as wsll as reduc-
ing disruption 10 1eaching. High quality
steel-framed modular buildings are built 10
last and require fewer groundworks than ra-
ditional site-based ¢onstructien which fur-
ther reduces cosl\, disruplion and pro-
gramme times.

0 Foremans RBS, United Kingdom
2 +44 {0)1964 544 344

Digital Processes
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New planning software and fabrication 1echnologies

offer new design options

Today a computer is nearly as much a parl of a household as
a refrigerator. With its rapid development in recent decades,
compuler lechnology has changed the daily life of every
individual far more than even utopian thinkers would ever
have dared dream. it is thus nel surprising thal architecture -
star’'ng with 1he drafting stage and continuing through to
fabrication - is also subject 10 ever mere digital Influences.
The spectrum ranges from classic computer programs for
drafting and presentation using media-supporied drafing pro-
cesses 10 cemputer-cenirolled fabrication processes, net 10
mention industrialised bricklaying “robots”. From surveying 1o
planning te fabricatien, architecture is created today using a
tightly coordinated digital process chain. What influence do
digital dralting and fabricatien methods have on current archi-
teciure? Te what extent do the new 100ls change architecture
and its development precess? What is the potential of digital
media fer architeciure? What options for use and application
are available 10 every office? What advantages do electronic
werk procedures of‘er? DETAIL Practice “Digital Processes”
provides answers to these and many other guesiions relating
101he digital drafling and censiruciion process.

@ Media-supporied drafling processes
8@ Computer-aided fabrication processes
@ New opilions in model building

8 Exemplary digital process chains

Scroll online
through the book

NSRS Ve seerwirale AT sar Doanemeton GmbH & Co KG - ARatfuch 201054 - 0010 Musvich - GERMANY -T: +49 89381620-0 - F: +49 89398670 - E mal@drside
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Structural facade

VISS SG is a new thermally insulated system
from Schueco Jansen, which delivers a styl-
ish ‘all-glass’ loek for structurally glazed fa-
cades. Utilising the structural properties of
steel, VISS SG facades are characterised by
long spans and large glazed areas. With the
system being capable of supporting glass
panes upto 2.5 m wide x 5.0 m high and
weighing up 10 800 kg, VISS SG delivers
maximum transparency for the building en-
velope 1ogether with excellent ‘U’ values.

Facades with large module widlhs are cur-
rently a popular architectural style and ar-
chitects and developers have new oplions
{for designing the perfect appearance of a
uniform glass suiface. The effect is
achieved by means of a special loggle and
channel system, which holds tha glazed unit
in place mechanically, without the need for
the traditional mullion/fransom pressure
plate and cover cap profiles. This means
that from the oulside, only the namrow sili-
cone joints between adjoining units are
visible.

The thermally insulated steal mullions and
transoms of a VISS SG syslem can accom-
modate double- er triple-glazed units up to
a thickness of 70 mm and readily fulfil the
requirements of current and future proposed
Building Regulations. The new system is ap-
proved in accordance with ETAG 002
(Guideline for European Technical Approval
for Structural Sealant Glazing Systems).

Available in either 50 and 80 mm face
widths the system can be combined with
any of the VISS profile family including VISS
Basic, which can be mounted on any suita-
ble suppert structure. This allows a wide
range of options from a standard range of
components.

L0 Schueco Jansen
United Kingdom

= +44 (0)1908 282 111
www.schueco.com

Edge protection

For the construgtion of a new BSF Academy
for media studies in Birmingham, the steel
fabricator and edge protection supplier
were brought together atthe design stage
10 determine a cest-effective edge protec-
tion solution that satisfied the needs of all
trades at every stage of the preject.

The project demanded an edge protection
system to meet the European Standard. EN
13374 Class A. N neededtobe upto2 m
high to contain windblown debris and mate-
rials, and required a mesh panel and 108
board. Il also needed to allew access 10 the
building edge for installation of the cladding
system fixing cleats, preferably whilst pro-
tecling the cladding inslallers.

The team decided 10 use a 2 m high system
based upon the Combisafe® SMB (Steel
Mesh Barrr'er). The system could be pre-in-
stalled into sockets er bolt holes within 1he
peiimeter steel wark, thus minimising work
at height during installation. By additionally
specifying the SMB Beam Holders to be
usedin all locations, the whole edge protec-
tion system attracted substantial additional
flexibility. These SMB Beam Holders allew a
double guard rail beam to be positioned
outside the line of the SMB and to be sup-
ported on the same posts. The SMB Beams
are put in place over the existing system,
whilst at all times the installer is protected
from falling by the previously installed SMB.
Once the SBM Beamis in place, the SMB
panel can ke removed from the inside, ai-
lowing protected free access to the edge of
the building. and allowing the cladding con-
tractor to reach through the SMB Beam to
position and fix the cladding cleats. At all
times the installers and ether tfrades were
cellect nely prevented from falling, and at no
time needed to use a hamess and lanyard.

0O Combisafe Intemational Ltd
United Kingdom

+44 (0)1604 660 600

www . combisale.com
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Curtain walling

The Balneoludique de Gruissan swimming
pool and spa complex, a new 2,000 m? sus-
tainable leisure complex in the Languedoc-
Roussllion region of France is showcasing a
range of facade options created using
Technal's Geode-MX aluminium curtain wall-
ing suite. The new facility is designed by ar-
chitects Chabanne & Par:ners toc blend into
the sumounding beach and pine forest and
to offer proteclion from the prevailing notth
eastwinds. The glazing Is designed to pro-
vide panoramic views of the stunning
landscape.

MX is a complete curlain walling suite, offer-
ing specifiers enhanced thermat perfor-
mance 10 meel the mos! stringent Building
Regulations, and the widest choice of aes-
thelic options from a single systern.
Technal’'s Geode-MX Trame Vertical faceted
system and Geode-MX Visible Crid curtain
walling, together with iks aluminium case-
ment windows and exterior doors, were
specified 10 enhance the visual appeal of
the building and helped to create a trans-
parem facade.

The MX faceted glazing forms undulating
concave and convex walls. The cur:ain wall-
ing also varies In height between 4.6 m and
6.2 m and without the need fer visually ob-
trusive Intermediate siructural supports.

The aluminium frames are powder coated
for resistance to sait water, chlorine and cor-
rosion and are low maintenance, making
them ideat for a coastal site and a swimming
pool facility. The facade is also integrated
with 100m2 of solar panels that generate re-
newable energy 10 provide hol water for the
building. In winter, the facade system re-
duces heat logg and in summaer, il prevents
over-heating. A U-value for the facade of
1.4W/rnK was successfully achieved.

[0 Technal

United Kingdom

= +44 {0)1924 232 323
www.technal, wuk

Building with Steel
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Gu'ide to practical steel construction

Detail Pracilice »~Building with Steels is a manual for Quick,
specific reference and implementation. Examples of projecis
explain useful standard details using large-scale, detailed
drawings. The basic principles of support sxucture help in
designing and planning. Common supporting structures are
also explained using examples of residential, administration
and hall constructions. Fire protection and building physics
issues, especially relevant in steel construction, are dealt with,
as is the use of steel as a material for facade cladding.

B Common constructions explained step by step
using standard details on a scale of 1:10

Fire protectien in steel structures

Residential, administratien and hall struciures:
selected examples of projeck demonstrate
the possibilities of steel construction

Steel sfructures in renovations

Overview, profiles, metal sheeting ropes -
properties, handling and areas of application

Scioll online
through the book
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Major extension

B+K Structures have supplied and erected
cross-laminated timber and steel elements
to create 11 new classreoms at Holy Trinity
primary school, as well as a naw staf reem
and other facilities. Speed of delivery and
the amility, as an off-site system, to help at-
tain high standards of airtightness and en-
ergy performance were important factors to
consider for the project which is ontargetto
achieve a BREEAM rating of ‘Excellent’.

Londen-based sustainable design com-
many, Architype, was responsible for the
original concepts of this majer new exten-
sion and re-medsling of the scheel's layout,
as well as the cheice of a hybrid timber and
stesl structurse as the design seluiion.

James Tedd of Architype recounts: “The
school, which dates from the seventies, is
on a tight site and had to remain open
throughout the build, so one of the key con-
siderations was to utilise an ofi-site modular
system, ef'ering a fast and quist ersctien
process. Contractors also recognise the
kensfit of getting a reef en virtually immedi-
ately which enables work to continue away
from the outdee elements.

“For us the use of timber as a renewable re-
source was alse important, with the cross-
laminated timber panels making it straight-
ferward te achieve geed airtightness. This
was crucial because we were working to
near Passivhaus standards and designing in
mechanical ventilation with heat recovery,
aswell as a network of ground tubes to pre-
warm or pre-cool the air coming in.”

The new buildings have been erected as in-
fill to the eriginal cruciform shape, but have
been able to integrate the new and the old
effectively so that circulation is logical.

0 B+K Structures
United Kingdem

= 44 ($)1773 853 400
www.bkstructures.ce.uk
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Building system for seamless facades

Off-site cempany, Yorken, has launched a
new building system, fellewing a thres-year
development and testing programme which
has included significant investmentin new
preduction facilities in Yerk. The company
offers a wide range of building modules giv-
ing architects, contractors and constructien
clients the design flexibility to meet almost
any building footprint.

The new building system includes ‘invisible'
columns, enabling a seamless facade that
can be speciiied with er witheut cladding. It
can fit any building footprint, including those
designed fer traditienal site-based censtruc-
tion.

All connections between modules are now
be carried out from inside the building and
there is the option of angled cerners fer fur-
ther architectural variety. Medule lengths
are available from 6 to 18.75 m effering
greater flexibility and the option of using
larger but fewer medules to reduce carriage
and transpert costs. There are also two
meduls width optiens of 3 and 3.75 m, three
height options fer single-storey buildings,
and seven different heights for ground and
intermediate floors on multi-storey schemes
to facilitate linking to existing traditienally-
censtructed buildings.

Yorkon alse offers a wide choice ef clad-
ding, glazing and reefing omtiens to create
ouwstanding architecture and landmark
Buildings or mespoke facilities which corn-
plement existing schemes with all the ad-
vantages of an eff-site construction selution.

These include programme times reduced by
up to 50 per cent; 99.9 per centrecycling of
waste material in the factory and 92 per cent
recycling on site; less disruptien during con-
struciien; impreved thermal ef‘iciency for
lower running costs and reduced carben
emissions and much greater assurance ef
delivery en time and on sudget. Comment-
ing on the new buildin® system, Joe Biggs,
Managing Director of P+HS Architects, said:
“Yorkon recognises the importance of offer-
ing flexibility in design and layout to suitin-
dividual project requirements, as well as a
fast and eficient response.”

The new Yerkon of-site building system has
many apmlicatiens, ranging from teaching
facilities; hospital buildings to centrol cen-
tres and passenger and speratiens facilities
for railways and airports.

L) Yorkon, United Kingdom
= +44 {0)845 2000 123
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Low carbon building uses hybrid construction techniques

Elliott Off-Site Building Solutions has cem-
pleted a new building at Hayes School in
Bromley, Kent. Known as M-Block, the
building creates a new scheol library, stu-
dent suppert facilities, speech and lan-
guage class, aleng with previsien of a new
modern art facility for Media, English and PE
teaching.

The new building achieved a 20 per centre-
duction in CO, cempared to current building
regulatien requirements. Creating a building
with a reduced carbon foetprint was
achieved using the company’s hybrid con-
structien techniaues, aleng with a range of
sustainable design features.

As the pre-fabricated components are rela-
tively lightweight compared te cenventienal
brickwerk, of site construction systems are
akle to help reduce the building's carbon
foetprint. Such development of.en requires
simpler feundations, making significant sav-
ings en high smeedied snergy masenty
based materials. Modern metheds ef cen-
struction alse require fewer deliverises te site
and create less waste for landfill. A full steel
framed system was chosen for the twe sto-
rey building, which was pre-fabricated be-
fore being delivered to site for rapid assem-
bly. Once the frame had been erected tim-

ber in-fill panels were fixed to the steel
structure. The external walls of the school
were tinished with Sto render and cedar tim-
ber cladding. This type of Cedar cladding
has a life expectancy ef up to 58 years.

Cencrete was used for the floors on both
levels, which reduces noise transmission.
The building has a single ply membrane
roof along with aluminium windows and ex-
ternal doers. Other sustainable elements in-
corporated into the building include maxi-
mizin® natural daylight through the use of
rooilights, and a high-ef’iciency condensing
boiler supplying low pressure het water
{LPHW) heating. Air conditioning to the
classreems is provided by energy-sefficient
air seurce heat pumps.

Eliett Of*-Site Building Solutions previded
the client with complete preject manage-
ment frem inittial design concemts threugh to
conswructien, landscaping and handever.
The cempany works with clisnts to design
the building around their needs, using its
hybrid constructien techniguss.

0 Elliott Off-Site Building Selutions
United Kingdom

= +44 {0)1274 863221
www_glliottuk.cem

Insulated panels

Metsd Wood (formerly Finnforest} is @ weed
preducts cempany delivering service-eri-
ented solutions developed in ¢collaboration
with its customars. Its premium selutiens are
based on ecological, high quality Nordic
woed as a raw material.

The new Finnroof system is @ cemplete tim-
ber and roof cassette selutien, pre-fabri-
cated and fully insulated off-site. Supplied
as a site-ready component according to the
censtruction schedule, itarrives tesitein a
closed, pre-insulated pansl| fermat, cem-
plete with spaces fer reofligh% or dormer
windews that are simply craned into place
on the reef. The system can be installed
quickly and minimises working at height
during constructien.

This is a system suitable for use with beth
timber frame and masonry structures com-
prising a vapour barrier, FinnJeist, insula-
tion, sheathing beard (OSB) and breather
memherans. Once in pesition en the reef, tilg
battens can then be fixed in place, together
with cheice ef reef tilss. Plasterbeard can be
applied with ease to the inside.

Benefits of the system include its speed of
installation and cost efficiency. The system
also snables sites te be designed in accerd-
ance with PPS3, and by making optimum
use of the space availakle te maximise usa-
ble living space.

Kevin Riley, Vice President UK Constructien
Industry for Metsd Wood explains what the
implications of the system are for house-
builders: “By creating additional available
and saleable space on a plot, housebuilders
stand to optimise sales by differentiating
their ef'er, by making available an uninter-
rupted roof space which can be seld as
habitable accemmedatien.”

00 Metsa Weed, United Kingdem
= 144 (8)1205 883 835
www.metsaweed.ce.uk
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Membrane acts as structural component of stadium roof

The complex assembly of the roof construc-
tion at Kiev's football stadium was a recent
operation planned by Radolfzell-based en-
gineering consultants, FormTL. The Red
Stadium built in 1923 for the second All-
Ukrainian Olympic Games is now called the
Qlimpijski National Sports Complex, and
been completely renovated. The supports
for its new roef were positioned ouiside the
eXisting upper-tier stand made of reinforced
cencrete.

The 45.000-m2 filigree, tfranslucent mem-
brane roof features 640 high points with light
domes, lending the coastruction a discreet
radiance and providing specialor terraces
suffused with daylight. The roofi-support
stucture is a membrane-spanned, spoked-
wheel construction with \wo outer pressure
rings and a pull ring on the pitch side made
of WS cable clusters, between which 80 ra-
dial cable trusses are spanned. The lower
cable of the trusses slope outwards and
bear 80 membrane fields made of PTFE
glass fibre. Each membrane bay is undu-
lated by eight high points suspended by ca-
bles. The final concept involved pre-assem-
bling the ring cables, radial cables, and
knots on the ground, then lifting them up to
the upper pressure ring and finally pre-ten-
siening the lewer radial cables. The upper

radial cables had to be pulled up equally to
the upper pressure ring on all 80 axes in er-
der te avoid overstress in the cable-suppert
structure. Te this end, ceuples of lew-pres-
sure mounting jacks were placed on the up-
per pressure rin® on each axis. Each lifting
pair was fitted with it ewn pumping unit; in
this way, adjacent forces were separated in-
dividually fer all axes and centrolied cen-
trally. Despite a load level that varied locally
and fluctuated during the lif:ing process. the
clamping devices were set up se as 10
avoid any sizeable geometr'ic or unchecked
distorih'ons appearing during assembly. Us-
ing hydraulic cylinders placed in pars, the
cable net was tightened at the lower radial
cable and ihen belted with the lower pres-
sure ring.

The membrane at the Olimpiislé Stadiun is
a structural component that stabilises the air
supporis. Therefore, it was essent 14 10 de-
termine the membrane's exact rigidity in or-
der to ascertain the cut sizes. In the form-
finding process particular care had to be
taken with the stress level under snew lea.
The reof surface had to meet at least fire-
protection classificatien B1 in accordance
with DIN 4102 and the stands had to e as
light as day, therefere ETFE sheets were
chosen to cever the high points. The key

21206 DETAN

determining factor was their short delivery,
and assembly times, To ensure sptimum
digital generation and industrial manufac-
ture of the membrane bays, the company
added the project-specific requirements te
the inheritance software (WinNetz!). In this
way, the manufacturer was able to import all
layout data relating 1o the 11,000 patterns
and 11,000 reinforcements direclly into the
nesting and cutting process.

During assembly, the 80 pre-manufactured
membrane bays wereraised 10 the lower
pressure ring. From there. the membranes
were spread oul over the pre-mounted air
supports, which at this stage were lower,
and subsedquently coupled up all aroiund.
Afterwards the eight air supports per field
were raised and anchored using the original
suspension cables.

The final prestress was applied with hydrau-
lic jacks. Lastly, a cableway installed tempo-
rarily between the tension ring and the up-
per compression ring raised the pre-assem-
bled ETFE domes to their place of
installation.

) FermTL, Germany
2 +49 (0)7732 9464 40

www.Form-TL.da_
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A refeience work on types of uses and

constiuclions of the “fifth facade™

The flal roof, beloved by architecis and often described
as 'the fifth facade’, is designed mainly to protect the
space beneath it frem the weather. Integrating a flat roof,
whether as a green reof terrace, publicly-accessible area
or even as a profitable selar panel roef, optimises the
prefits and benefits derived from the building. Because
professional implementatien of such reofs is in praclice
not always as simsle as it sounds, this publication pro-
vides planners with the basic rules of construction and
an overview of the kinds ef uses and constructions and
standards for flat roofs. In addition to the most important
norms, rules and standards, construction plans of the
main connectien points round out this publication.

Planning-related Basics on the censtructien,
materials and building physics of flat roofs

Detailed wresentation of individual layers of
construction and roef types

Flatroots as accessible areas

Renovating flat reefs

The most impoitant details on building flat roofs
and connectlion points as a basis for planning

Clear descriptions of construction solutions showing
built examples

Scroll online
through the book
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Fibre cement

A £2.2 million schoel extension and refur-
bishment project features a combination of
twe of Marley Eternit's fibre cement slate
styles, the Birkdale in Heather colour and
Thrutene in Blue Black. Designed to give an
aesthetically pleasing, lightaeight, strong
and durable roofing solution, these preductk
have enabled the new design to settle
seamlessly into the local built environment
and supperted the delivery of the preject’s
environmental objectives says the company.

As part of Bridgend County Borough Coun-
cil's ongoing school modernisation pre-
gramme, the project at Litchard Primary
Schoel has seen the merging ef the infant
and junior school buildings, and the slates
were used to cover an area of 1,008 m2 on
the link building that joins the twvo together,
to create a single structure.

Said Phil Watts, senior architectural assis-
tant at the boreugh council: “The extension
link between the junior and infant schools
was an important part of the scheme as it al-
lows the school staff and pupils to benefit
from a single integrated structure. We
wanted to utilise a roefing solutien that pro-
vided aesthetic appeal at a competitive
price. Marley'srange of fibre cement slates
ticked the boxes in both cases and the col-
our choice has meant we could match and
complement the existing buildings extremely
well. The use of the two colours works well
side by side.”

The slates achieve an A+ ratingin the BRE
Green Guide to Specification, and have re-
cently been certified te a 'Goed’ rating in the
BES 081 framework standard for Responsi-
ble Seurcing ef Constructien Products. This
project is also currently on targetto achieve
a BREEAM 'Very Geod’ rating.

O Marley Eternit

United Kingdom

= 144 (8)1283 722 588
www.marleyeternit.co.uk

Fast installation

SpeedDeck Building Systems supplied S&G
Industrial Roefing with its SpeedDeck®
standing seam secret fix roofing system fer
arecent contract that involved a roof area of
5555 m?.

The roof profile was manufactured on site at
the eaves ef the building within three days
and installed six days later.

The company supplies both ‘zip up’ stand-
ing seam roof profiles, which offer specifiers
the option of tapered solutions, and the al-
ternative secret fix reofing system used on
this project, which features double interleck-
ing ribs and clips te ensure strength, water-
tight integrity and a fast installation process.

Sean Partridge, senior director of S&G In-
dustrial Roofing, commented that if a 'zip
up’ standing seam roof profile had been
chosen for this job then a further three
weeks ef installation would have been re-
quired and plant would have had to remain
on site for longer, thereby further increasing
costs.

SpeedDeck secret fix system is supplied in
both aluminium and steel material with the
additional benefit of on-site rolling, which
meant significant savings on transportation
costs for materials on site, as this would
have incurred approximately eight lorry
loads under police escert due te the length
of material.

Says Partridge, "If we had been hoisting
materials from the fleor, 51 m-long sheets,
we would net have been able te crane lift
the sheets due to adverse wind conditions,
thus incurring us extra costs fer crane hire
and down time. This also bodes well for the
architect’s BREEAM credit.”

0O SpeedDeck Building Systems Ltd
United Kingdom

= 144 (0)1379 788 186
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NOx-neutralising

lcopal has recently supplied its Eco Activ
solution, Noxite, to Bron Afon Community
Heusing to re-roof 170 homes in Northville,
Torfaen. The roofing solutionwas installed
by FeltFab Facilities.

Bren Afon Ceimmunity Housing, is currently
bringing its housing stock up te the Welsh
Housing Quality Standard which includes
improving the energy efficiency of tenants
and leaseholders’ homes, as well as reduc-
ing toxic emissiens.

The Noxite reefing solution uses sustainable
censtruction technology to depollute and
neutralise the air from NOx particles. Nitro-
gen oxide (NOx), a harmful by-product of
fossil fuel combustion from industry and ve-
hicle emissions, is turned into harmless ni-
trates using the innovaiive reofing mem-
brane technelogy. The system, which pro-
vides a positive effect on the atmosphere,
remeves texic pelutants and generates a
cleaner, healthier environment with signifi-
cantly impreved air quality. The roofing
membrane contains special grades of tita-
nium dioxide (TiO2), which stimulates the
neutralising precess.

The system, part of Icopal’s Ece Activ
range, includes a Total torch-on vapour cen-
trol layer (VCL}, Thermazone insulatien
board, Total Torch vapour dispersion layer
(VOL} and Noxite de-pelluting cap sheet.

Richard Llewellyn, FeitFab Facilities Ltd’s
Business Develepment Manager com-
mented, "During the contract award process
we were required te present our propesals
for the scheme Noxite was accepted at this
stage based en its clear environmental ad-
vantages over other flexible roofing
selutions.”

L) Icopal

United Kingdom

= 144 (0)161 865 444
wwwicopal.couk
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Atrium glazing

Hartlepeel College of Further Educatien has
been given a new £53m aluminium roof
glazing system using Wicona's Wictec 50.
This striking college campus was designed
by Bond Bryan Architects and built by Miller
Construction. The scheme comprises two
blocles which are linked by a full height
atrium created with Wicona roof glazing and
forming the main entrance and circulation
space.

The central atrium has a complex fan-
shaped roof which uses faceted glazing that
radiates outwards and follows the curve ef
the building. The roof glazing system is suf-
ficiently robust to canry large unsupported
spans of glass up to 2.3 m wide - ® mm se-
lar control toughened glass for the outer
pane with up to 8.8 mm clear laminated in-
ner panes.

Two mone-pitch glazed roofs witha 15 * in-
cline were specified fer the nerth and east
wings, with automated roof lights to the ver-
tical areas to provide natural veniilation
when needed.

Some ether features of the system are itis
simple to fabricate and install; saving time
on site; it is engineered fer the creation of
large unsupported spans; it sufficiently ro-
bust to meet specific project requirements
for glazed roofs such as wind and show
loads, plus it is a dry glazed system which
will achieve water tightness without any reli-
ance on sealant and has a Fire Rating to
30 minutes with the Wictec 50 FP option.

The company offers a range ef technically
advanced facade systems which now in-
cludes unitised and stick curtain walling,
structural and reof glazing, highly insulated
windew systems and heavy duty deors.

0 Wicona

United Kindgdom

= 144 (0)845 802 8799
www.wicona.co.uk
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Type 63 T Renova roof drain

Flat roof renovation - the Dallmer way

Simple.

The old roof drain stays in place and [— L.
the neweneis pushed threugh as far A
to the level of the new membrane,

right inte the existing downpipe.

Secure.

The flexible lip seals ensure a firm fit and even eut
irreqularitiesin the old drain. At the same time they
guarantee the necessary backflow resistance. The
additienal stainless steel clamp ring fer the 43 T
DallBit guarantees maximum resistance te wind
load and prevents loosening of the roof membrane
frem the drain.

Tight-fitting.

The Renova reof drain 63 T fits inside all standard downpipe
sizes. The body of eur Renova roef drain 63 Tis se compact that
it can be fitted in virtually all eld drains without difficulty. It is
ideal for renevatiion projects involving either the laying of new
roof membrane or extra layers of insulation.

More infarmation? A call er a click away at:
01787 248244, or whww dallmercom

drainage by design!
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Passivhaus component

As part of plans to upgrade their 3-bed,
1952 detached home to incorporate Pas-
sivHaus components, Tina Helt and Richard
Middup are working to the EnerPHit stand-
ard fer a quality retrofit and lef: cenversion.

EnerPHit requirements specify the use of
suitable triple-glazed windows as part ef
plans to achieve a whole house space heat-
ing total of less than 40 kWh per square me-
tre per year.

The Fakro FTT U8 Therme® quadruple-
glazed roof windew was chosen for its U-
value of 8.58 W/m2K. These highly-energy
efficient roof windews have been designed
taking into account the stringent require-
ments of passive construction. The special
design prevides excellent peifermance by
ensuring high ef‘iciency of thermal energy.
The window is supplied and installed in con-
junction with EHV-AT Thermo flashing. This
major contributien to super-insulated and
airtight constructionis achieved using ther-
mally efficient glazing, a quadruple seal sys-
tem and internal laminated pane to Class
P2A. Its large dimensions and raised pivot
point provide ample light in the lof: and un-
obstructed access to the open window. It
alse features a modified locking system
without the traditional locking assembly. Af-
ter turning the handle, the sash is securely
locked in tw'e sides of the frame.

The window glazing unit is set in a specially
designed sash frame, utilising thicker timber
profiles, thus reducing the risk of thermal
bridging and improving the overall thermal
pelfermance ef the structure. The window is
opened via raised pivot. The open sash can
be stopped anywhere between @* and 48°,
thanks to a new suppor; mechanism holding
the sash in place within this range.

O Fakre

United Kingdom

= 144 (8)845 021 3030
www.Jakie ce uk

Waterproof membrane

Warrington-kased Kemper System has
helped to restore Marine Hall in Fleetwood,
following damage te the roof. The compa-
ny's waterproof membrane has been used
to protect the reof.

The building features twe covered espla-
nades leading off from the central, circular
building, with columns suppor:ing an 880m?
flat roof. The existing flat roof was leaking
with water ingress causing damage to the
timber decking below the existing bitumi-
nous sheet waterproofing, so Wyre Council
appreached centractor, Castle Coniracters,
to upgrade the roof.

The roof was stripped and the damaged
timber decking was replaced ready for the
installatien of a new waterprosf membrane.
Kemper System’s ‘0’ Primer was used be-
fore applying Kemperel V210 te the new
roof deck. The cold liquid resin saturates a
non-woven reinforcement fleece that is tai-
lored to the exact contours and details of
the roof on-site. The waterprooiing is in-
stalled in a single process and cures to pro-
vide a durable, flexible waterproef mem-
brane which bonds directly to the roef sub-
strate. It provides a seamless, elastomeric,
UV-stable membrane that cannet delami-
nate. This of’ers distinct advantages over
partially bonded, layered liquid, sheet mem-
brane, or hot-applied materials.

Mark Atherton from Castle Contractors com-
ments: “The Marine Hall in Fleetwood is in
an exposed location where heavy rain, high
winds, UV and damp, salty air are all speci-
ficatien censiderations. Kemperel V2t0's
track record means that we can be confi-
dent that it will perform in these marine con-
ditions to provide a minimum service life of
twenty iive years.”

0O Kemper System

United Kingdom

= 144 (0)1925445532
www.kemper-system.com.

Vapour control

A new vapour control layer fer optimal air-
tightness in the building envelope, DuPont™:
AirGuard® Smart further extends the existing
AirGuardd® product range, suitable for both
roof and wall applicatiens. This solutien is
said by the company to dsliver superior per-
fermance in terms ef moisture management
through its capacity to 'eehave smartly' ac-
cerding to weather conditions, relative air
and insulation humidity. The wide vapour
resistance span, from 0.26 to more than

150 MNs/g, is claimed to ef‘er excellent
adaptability to changes in humidity levels,
which allows maximum pretection against
structural damage.

Developed fer new build and refurbishment
projects, the membrane is specifically de-
signed for renovating roofs from the exterier.
Applications include above rafer insulation
or between rafter insulatien, butit can be
also used in dry lining applic ations from the
inside. It adapts to changes in humidity lev-
els and minimises or increases the water va-
pour transmission rate, as needed. The va-
pour resistance is always below 5 MNs/qg if
the insulation is very wet, regardless of am-
bient air relative humidity.

The censtruction and insulation can dry out
to the inside, as well as to the outside via
the Tyvek® breather membrane. Very high
relative ambient air humidity should addi-
tienally be reduced threugh ventilation and
extraction.

The product acts as a typical vapour centrol
layer if the insulation is very dry: it provides
a vapeur control ef'ect with a high vapour
resistance. These features are designed to
make it an ideal solution for energy-saving
requirements and to contribute to cost re-
duciiens related to heating or coeling.

J DuPont AirGuard
United Kingdom

= 144 {0)1275 337 660
www tyvek.co.uk.

Safety solution

Easi-Dec effers a range of safety solutions
to those accessing fragile industrial roofs, to
gliminate the possibility ef reof top acci-
dents. The company's range of roof access
equipment includes Board-Walk, a pertable
mesh walkway. Running from the eaves 1o
ridge, the system spreads the weight acress
the support battens, allowing the werkers to
confidently move along the full length of the
system. Made ef high grade aluminium, the
structure is lightweight, easily transportable
and can be used on roof pitches up to 30
degrees.

Roof-Walk is a fully guarded rolling platform,
mounted on twin racks te allow workers to
move up and down the roof on a secure and
level surface. Requiring no penetration, the
structure is easy to assemble and disman-
tle, and can be transpor.ed quickly to other
parts of the roof. A 4.6 m platform cemes as
standard, with a 2.5 m alternative also avail-
able. This moves along a linking track which
is fitted with safety mesh and battens to pro-
vide further support.

Completing the range is Valley-Walk, a light-
weight mebile walking frame designed te
provide safe access for one or two people
when working along valley gutters. The out-
riggers are filled with safety mesh and cush-
ioned for cemfort. This system can also be
used to transport light payloads. Suitable for
typical symmetrical valleys, it can also be
fully adjustable to suit uneven designs.

The company designs equipment that is
safe, simple and rebust for use en site in
compliance with all current regulations. The
range encompasses solar array installation
systems, roef access platferms including
engineered walkways, edge protection and
ladder safety products.

O Easi-Dec Access Systems
United Kingdom

= 144 (0)1767 691 812
www,easi-dec,co.uk_

Recyclable rectangular rainwater systems

Cembining sleek aesthetics with a superior
flowrate, products from Marley Alutec’s
stylish and highly sustainable range of rain-
water systems have been installed in a new
extensien at ene ef Scotland's premier wed-
ding venues, the Lochside House Hotel in
Cumneck, Ayrshire.

The Alutec Evolve Box system with the 72 mm
Traditional Downpipe is ene of the latest ad-
ditions to Marley Alutec's range. The con-
temporary aluminium bex profile, which fea-
lures concealed top fixing brackets, of'ers a
sleek alternative to the more traditional cur-
vad profile, making it perfect for modern
building designs. It is particularly suitable

tor projects where a very high capacity is re-

quired, as the Evolve Box system has a

maximum flow rate of seven litres per se-
cond, which greatly reduces the number of
downpipes required. The system's JuraJoint
is @ method of joining aluminium guter
through a combination of a rubber seal and
Alutec sealant, so when the joint is putto-
gether it bonds instantly, resulting in a trou-
ble-free performance and a guarantee of a
leak firee joint. As with all products in the
Evolve range, the bex profile is extremely
durable and lightweight with a life expec-
tancy of more than 58 years. The nature of
aluminium makes it an ideal material for
rainwater systems as it resists corrosion.

O Marley Alutec, United Kingdom
= +44 (0)1234 359 438

www marleyalutec.co.uk

KVH®,DUOBALKEN® AND TRIOBALKEN®

KVH®, Duobalken® and Triobalken® are top-quality and cost-efficient building materials for
applications with modem wooden sDuctures.

KUN®, Ducbalken® and Triobalken® are particulady suitable far:

m load-bearing and bracings sudi as woaden structures, such as suppors, rafeers

and beams as well as wood in timber freme and timber panel elements i >

m constuction elements with high demands eonce ring heir design,
such as visible wooden beams, rafters and putlins

m construction elements which are riot 80 ba beaad

with pratective chemical agens

Further Information under:
Gherwadiungsgemeinschaft
Komstrukticirsvolinatz e.V.
flffedeSTemmelSuats 65

02365 Wupperts| - BERMANY

fax:  ++49(0) 202/ 9783579

Emall: (ab-ukmicchde

sww Simaoa/nted timber.com.

wanw fiso-hstams ). werw trio-bmsms com
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Letting the light back into the office with optical fibres embedded in concrete panels

Lucem light-transmitting concrete panels
from Telling Architectural fealure extensively
in arecently completed building project in
the Eastern European state of Georgia, at
Thilisi. A derelict 1970s listed building has
been renovated for use by the Bank of
Georgia as its new headquarters. The
11,000 m2 ofiice space consisis of five horl-
zonal two-storey structures arranged as
stacks and based on a ‘space city' concept,
the idea being 10 leave the landscape intact
by breaking up the structure and elevaling it
from the ground. The original buildings, by
George Chakhava and Zurab Jalaghania for
the Savietl Ministry of Roads in Tbilisi, wére
designed with the concept of incorporaling
nature in1o the whole interior with the wse of
light - all the rooms were lefl 0pen plan 0
tet light flood through and 9o improve the
wellbeing and com{fort of olice users. Archi-
tects AG&P went back 10 this main architec-
tural theme for the renovation and have in-
corperated 300 m2 of light-fransmitting con-
crete panels, using them for wall and
counter claddings, walkways, reception ar-
eas, oflices and consultation desks.

The panels are made from crushed marble
aggregate, white cement and thousands of
embedded oplical fibres through which nat-
ural and artificial light can penetrate. Used

for a facade or an inside wall, a floon'ng sys-
tern, for wall cladding and even washroom
basins and furniture, er purely as a decora-
tlve element, they are designed to combine
the versatility of cencrete with the attraction
of light shining through. On this project for
example, the walls in the asset management
department have been clad with anthracite-
coloured panels, while the walk-in cube in
the teller's office on the greund floor lobby
loeks particularly impressive, lined 1otally
with white panels.

Described as durable and hard wearing, re-
sistan! 10 weather, UV and impact, and non-
flammable. they can be used internally and
exlernalty for new build and refurbishment
projects. They come in potished. sheen and
matt finishes, in white, grey er anthracite,
with special colours available on request,
and in different formats. Available in the UK
through Telling, the Lucem Line panels, with
a fine-meshed struclure of tight-tra nsmitting
flbres, offer an imprassion of a lightweight
structure that, in conjunction with illumina-
tlon, slegantly reveals silhoustted objects.
The Stariight panels feature fibres of ditfer-
ent diameters with irregular distances be-
tween them so that the single light points
appear brighter, giving the impression of a
starlit night. The concrete material disap-

pears Into the background, A third option,
named Label, Is designed 1o allow the libres
to be arranged Inlogos, names or icons fer
an individual and distinctive appearance.
The company also offers a sophisticated
mounting system for high-efficisncy LEDs as
the light source. The light-transmitting cen-
crete panels are manufactured in a stand-
ard size of 1,200 ¥ 600 mm and can be
supplied untrimmed or with machined
edgesin thicknesses of 15 and 30 mm. The
panels are calibrated and polished and can
be cut 10 shape with high-precision waler-jet
cutting.

Mounting of the panels is $3id 10 be similar
1o that for natural stone, with installaton pos-
sible by face fixing, undercul anchor or
dowel. Telling Architeciural can assist in se-
lecting 1he best mounling and lighting sys-
tem 10 suit the individual project and will
also give advice on the product’s applica-
tion and diverstty in use. A comprehensive
support service throughout the planning,
processing and manufacturing is available
and in selected cases the company can
provide installation services.

) Telling Archltectural Ltd, UK
2 +44 (0)1802 797 700
www.telling.co.uk

Consiruction Manual

for Polymers + Membranes

ISBN 978-3-0346-0726-1

2011. Jan Knippers, Jan Cremers.
Markus Gabler. Julian Lienhard.

296 pages, acuding numearous piclues
and drawangs. 23 x 29.7 cm. Papeéerbacike
€89.90/€ 74_60/US$ 119.-

+ POsta0e/packing

+ VAT, ¢ applicable
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From ransparent 10 franslucent - new consiruclion

opaions wibkh a versatile material

Whether as transiucent tiling, wide-spanning membranes,
air-filled foil cushions or in organically curved form: Plastics
are used in architacture in the widest variety of forms and
application areas. Innovative technical developments con-
stantly improve their material properties. Plastics today are an
alternative 10 be taken seriously in the building trade, whether
they are used in the supporting struclure, roof, facade or
interior furnishings. The “Construction Manual for Polymers +
Membranes” retums to the basics of the series by addressing
an individual building material. From the material properties to
the resuirements for drafting and construction, it encapsulates
well-founded and comprehensive expertise In familiar DETAIL
suality. Selected project examples complete the reference
work and make it indispensable lor day to-day planning.

m Histerical development of plastics and membranes
in architeclure
m Cemprehensive information regarding the basics
of manufacturing, processing and application
W Precise descriptiens of matenals and semi-finished products
Physical-structural properti'es and environmental effects
Form finding and calculation of plastic supporiing
structures and membranes
B For the tirst time a complete overview of the mast
impoitant delails compiled according 10
the mosi recent siate of the research

Scrall online
througih the book

InsRs fuer envirale Acpas-Oolume®mion GinbH & Co K G+ Auaafach 20 1054 - 80010 Musigh - GERMANY - T-+48 89 38 1620-0 - F: +49 89398870 - €: mailiidainil.de
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New entrance hall floor lowered 1 m at National Museum of Scotland

Saint-Gobain Weber's Low Dust and Mould
Stop Technologies have been used in the
restoration pregramme of the Natienal Mu-
seum of Scotland, Edinburgh. The £47 mil-
lion, three year project by Gareth Hoskins
Architects, has seen a cemplete recenfigu-
ration ef the internal space. The museum is
now accessed at street level by a new
vaulted entry hall rather than the original
flight of stone steps leading from Chambers
Street.

In transforming the vaulted entrance hall,
previously a mess of storage areas, the en-
tire sandstone floor was reduced by ever a
metre, requiring extensive underpinning of
the walls that take the load ef the Grand
Gallery above,

Plunketi Tiling was contracted to undertake
3000 m2 of work to the entrance hall, Grand
Gallery, and the show-piece staircases

leading of’ the Gallery, using natural Jura
Beige limestone tiles. Steven Allsopw, Con-
tracts Director of Plunket: Tiling commented:
We are delighted with the contribution eur
team has made in the restoration of Robert
Matheson and Francis Fewke's 1886 Victo-
rian creation. We had six of eur most experi-
enced and skilled fixers on this project. To-
gether we have laid 2,58 m¥ of 20 mm thick
limestone slabs to the galleries, fixed to a
sand and cement screed, and 90 mm thick
limestone stair treads which were drilled
and fixed te steel There are radial features
on six half landings which took very precise
application,” states Allsepp.

Plunket: Tiling specified the use of 48
tonnes of Saint-Gobain Weber.set rapid SPF
with Low Dust Technology (LOT}, which re-
duces airbourne dust created during the
pouring and preparation ef products and
contributes to a mere cemfeitable and

cleaner environment for tile contractors and
their customers. Also used in this applica-
tien was Weber_jeint fine flex, a water-repel-
lent, meuld resistant, flexible tile grout fer in-
terior and exterior use. Suitable in situatiens
where seme movement er vibratien is ex-
pecled, it is also enhanced with the cempa-
ny’s Mould Stop Technology for lasting pro-
tection from mould growth,

The alteration of the museum's interior
space is part of the plan to encourage dis-
cevery starting from the top of the building.
Only 5% of visitors ever explored the top
flosr which is now accessed by new stairs,
glass lifts and escalaters which invite visi-
tors te follow them upwards.

Saint-Gobain Weber
United Kingdom
= +44 (0)1525 718 877

The winners have been chosen!

583 projects frem 50 different countries were submitted as entries for the DETAIL Prize 2€12.

The DETAIL Prize jury, inclusing Daviel Chipperfield, @dile Dece, Norman Foster, Jurgen Mayer H., Richarel
Meier, Volker Staab and Graham Stirk decided on the best project as the winner of the DETAIL Prize 2012.

3,894 readers voted for their favourites to choose ithe winner of the DETAIL Reader Prize.

The DETAIL Prize Winner 2012:

DETAIL Prize: Residence Vitznau, Switzerland
Lischer Partner Architekten Planer AG

DETAIL Reader Prize: Platform of Arts and Creativity, Guimaraes,
Pitagoras - Arquitectura e Engenharia Integradas, Lda

The winners are being presented online at www.detail.de/detailprize
We would like to thank eur readers for their genereus support in selecting the winner of the DETAIL Reader Prize!

Instilut fur internationale Archilekiur-Dokurmentatien GebH & Co. KG. Hackerisriicke 6, 88335 Minchen, Germany

IIIIl  GARTNER
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Steel windows

Clement Windows offers a wide range ef
steel windows suited to each type of build-
ing, and provides a bespoke design service
to help clients make the right design
choices for each preject.

A range of six window systems are availa-
ble, including the W28, SMW, as well as the
EB24 which is exclusive to Clement. The
company also offers @ number of alterna-
tives for glazing, handles, locking system
frame prefile, fittings and colour.

Clients in a city locatien may prefer the se-
curity of a multi-point locking system that
meets the demanding BS 7950 standard. Al-
ternatively, for clients in a conservation area,
installing new windew frames that match the
dimensiens of eriginal windows may be es-
sential to meeting planning reeuirements.

Available with Clear Glazing, Rectangular,
Diamend Leaded glass, Georgian Welded
or Georgian Fenestra Joints, all designs are
offered in a range of heritage RAL coleurs,
in keeping with the desired loek of the prop-
erty. The windows can also be supplied in a
single or dual-celour finish, where the steel
frame is painted one colour internally and
another coleur externally.

Peter Couldery, Managing Director of Clem-
ent Windows commented: "Our bespoke de-
sign service helps architects and residential
clients to make the right design choices for
their project. Investing in great windews can
make a big difference to a property’s losk,
perfermance and value.”

Windows by Clement have been installed
across a whole host ef residential and cem-
mercial projects, including new build, listed
and heritage preperiies.

O Clement Windows

United Kingdom

= 144 (8)1428 843 393
wwwclementwindows.co.uk.

Conservation fenestration with modern petrformance

Mumford & Wood has designed and in-
stalled Conservation ™ timber sash win-
dows, casements, external doers, doorsets
and special shaped windows for the new
Priery Ceurt classreem block at New Hall
Schooal, an independent school in Essex.

Tew & Smith Architects of Nerthampton
worked with contractor Cadman Construc-
tion ef Colchester, Essex over the two-year
project which was completed in 2018.

The company’s high werformance products,
made from clear-grade, laminated larch er
oak, were architecturally specified for the
new classroom block which is adjacent to
the Grade | listed Palace building and the
surrounding historic park and gardens.

The Conservation range is manufactured
with factory fitted deuble glazing and three
coats of white paint as standard. All prod-
ucts are hand craf.ed and go through a se-
ries of sanding processes to achieve a tradi-
tional leok. The resulting windows and doors
offer all the high performance features of a
modern product, whilst retaining the ap-
pearance and classic feature lines of origi-
nal single glazed sashes and deors.

High acoustic pertormance was required of
the window specification, as befits a scheel
environment with upwards of 1,800 pupils.
Working closely with gasket, acoustic and
glazing specialists, Mumford & Wood has
developed acoustic variations ef 38dB(A)
for Censervation casements and 36dB(A)
for sash and box sash windows,

The Conservation box sash is the premier
sash window product combining histerical
detail with modern standards of living. The
sashes are operated en cerds and weighte
with brass or chrome-faced pulleys. Double
glazing and weather sealing is incorporated
while maintaining traditional sightlines and
with a choice of slender glazing bars to
choese from. All of its timber windews are

made to erder, allewing the company te
make sizes and designsas required for each
individual project.

Censervation entrance doers installed at
New Hall were made te measure with deco-
rative fanlights. The company used tradi-
tienal mortice and tenon joints, and a 57 mm
thick leaf within a substantial €8 mm frame
fer uliimate strength and stability which fea-
tures a Secured by Design PAS 23/24 ap-
preved multi-woint locking system.

Censervation French Deorsets and single
doors offer traditional elegant sightlines
while incorporating double glazing, weather
sealing and a selection ef slender glazing
bar options. The doors are supplied factory
hung with an espagnolette locking system.

Installatien was an important element of the
brief and Mumford & Wood was able to pro-
vide installation teams from a register ef ap-
proved installers who ensure work is carried
out to the most exacting standards of work-
manship. Belivery of over 90 Conservation
products, in four consignments, met the crit-
ical schedule and installation work was es-
sentially carried out during New Hall's
school holiday calendar to avoid any disrup-
tion or impact to pupils and staf",

Windows and doors in the company’s Con-
servatien range carry the BSI Kitemark and
are Energy Saving Trust approved. Many
products in the range are Secured by De-
sign accredited.

The cempany is a member of PWG which
also encompasses the leading timber fenes-
tration brands of Timber Windowrs, Dale
Windows, Clearwood and The English
Glasshouse.

J Mumford & Wood
United Kingdem

=144 {0)1621818 155
www.mumferdwood.com
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Interior Design

Nightclub takes colour and light theme from its local setting

The launch of the Kismet nightclub in India
is the recent project of UK design agency
Blacksheep. It incorporates a VIP area and
private function rooms, all set within a newly
built hotel, The Park Hyderabad, on the
lakeside in Hyderabad in Central India. The
hotel is designed in a highly centemperary
architectural style, and the client's brief was
t® create a space within it that would reflect
the energy and drive of this vierant and pro-
gressive City.

The central bar is of Corian, giving a
smooth, sculptural appearance with inbuilt
lighting providing a dramatic fecal point fer
beth arsas. Distinctive hexagonal lighting
units embedded in the ceiling around the
bar wers inspired by lecal Nizam jewellery
designs. The agency wanted to celebrate
the lecal traditien of jewellery-making by
weaving this into the concept. The club
dance flear is equipped with music-synchro-
nised lighting and has a large ®ooth at each
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corner lit by chandeliers ssurced from a
local market.

O 3ferm, Netherlands
= +31 (0)883 367 680
www.3form.eu

O Blacksheep
United Kingdom
= +44 {0)207713 7413

www.blacksheep.uk.com
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Fluid layouts for seating areas for commercial and residential projects

The Grato medular sofa frem Brunner is de-
scribed as a ‘luid solution for dynamic envi-
ronments’ and its design and choice of col-
ours makas it suitable for furnishing many
different types of interiers. The sofa censists
of individual elements that can be combined
in any cenfiguration together with corner el-
ements te achieve the desired arrangement:
inside corner element, oLitside corner ele-
ment, two-seater and three-seater. End ele-
ments can also be iit.ed with an arm-rest,

The flexible seat doesn't rigidly impose a
posture and. thanks te the modular design
and bread colour range, it's suitable for fur-
nishin@ many spaces. The elements can be
used singly er tegether to create comforta-
ble smating in informal ssttings fer evaryday
situations, for example in areas where peo-
pie are waiting fer appseintments, taking cof-
fee breaks or justfer relaxing. The furniture
is designed to appear inviting while at the
same time creating an impression, evenin a

Form, Function & Finish

classic reception area, where the individual
elements lend themselves to eriginal shapes
and arrangements that are adaptable for a
varisty of spaces. While of‘ering flaxible
seating for effices, hotels, museums and
waiting areas, this sefa would also fit inte the
centext of a contemporary heme.

) Brunner GmbH, Germany

+49 (0)7844 402-0
www, Drunner-groun.com

HI-LOAD™ Hinges
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Sofa collection additions

Evanis a contemporary leather modular
sofa from Calia Italia and the latest model in
the manufacturer's Emporio collectien.
Described as a blend of comfort and tech-
nolegy, the new sofa, shown here, boasts
wide proportions that adapt to cater for spe-
cific needs with the aid of two manual and
easy-to-use mechanisms. The back cush-
ions can be pushed further back, thus modi-
fying the depth of the seats to a maximum ef
1,490 mm, allowing for positions of com-
plete relaxatien. The height of the arms can
also be modified to suit the user,

The sofa is available in different dimensions
and its modular nature allows it to be cem-
bined in various ways to provide a multitude
of different seating options, from side-by-
side pesitioning to previde long runs, to
pairing pieces opposite one another. Evan
has great flexibility and can be used simply
as a sofa, a sectional sofa or a chaise
longue. The choice of colours and ceverings
- leather on its own or in combination with
fabrics and microfibres — together with pol-
ished steel feet aid the flexibility for many a
design scheme. The frame is pinewood,
multi-layer and polyurethane foam-covered
chimboard, while seat, arm and back pad-
ding are polyester-covered ecological poly-
urethane foam.

A new entry to the company's Urbana range
has also been anneunced: The Jagger is a
modern-style sofa with an electrical mecha-
nism, which at the touch ef a bulten con-
verts inte a recliner with feetrest and head-
rest. This also cemes in a wide choice ef
coverings, mixing leather and fabric as de-
sired. In addition, the company offers a
range of stylish sofabeds in its Night & Day
collection, which comprises traditional and
medular sofa arrangements.

[0 Calia Trade SpA
Italy

= -39 0835383 563
YAYW & 'a 'Ia"a cem
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Staircase echoes 1920s cruise liners’ glamour

Yorkshire-based company Bisca specialises
in creating bespoke staircases and balus-
trades. Curved, cantilevered, spiral or sus-
pended, these are designed and engi-
neered in a variety of materials including
glass, steel, woed and stone - the company
name is actually an acronym for brass, iren,
steel, copper and aluminium. Run by de-
signer Richard Mcl ane, the cempany's
work is concentrated on designing and
making stairs a focal point for a given space
and works of art in their ewn right.

A recent projectisthat of a feature staircase
created for a house on the Hudson River in
New York State. Inthis contemporary resi-
dence, a large entrance lobby area called
for a magniticent staircase to connect the
greund and first floors. The brief was that
the stairs would also provide access to both
left and right-hand first-fleer balcenies. Its
shap e needed 10 incorporate, complement
and enhance the prefile of the existing

curved wall, se creating the 'contemporary-
classic' look the clients were after.

The solution was a staircase made of stain-
less steel, with a retre twist in the ferm of a
grand curved balustrade. The dramatic bal-
ustrade, ef satin-pelished stainless steel
bars following the curvature of the stairs and
landings, was inspired by the railings and
the overall grandeur of the 192@s cruise lin-
ers crossing the ocean between England
and America, in the days before air travel
became the norm.

For the treads, instead of the usual materials
such as marble or stone that are traditionally
used, DuPent Corian was selected for its
tactile qualities, warmth and also forits col-
our since being a manmade material it
doesn’t have the striations or patina found in
natural stone and can therefere achieve the
unblemished, brilliant pure white that the de-
sign called fer.

Thetreads are supperted by a satin-pel-
ished stainless steel box spine down the
central main flight, whilst the flights to the
rightand left galleries are cantilevered from
the wall. Elongated upright fixings were de-
signed to minimise the cantilevered bulk-
head of the landings and are an integral
part of the balustrade with bright pelished
elements at the top and bottom. For a finish-
ing touch, at the foot of the main staircase
feature newels plunge down into the fleer 10
give the design an organic feel.

On descending the central staircase the oc-
cupants are met with a magnificent vista of
the open forest through windows that stretch
from floor to ceiling. The staircase's light-
ness of design and its pure understated ma-
terials help maximise the view’s impact.

) Bisca

United Kingdom

= 144 (0)1439 771702
www.hisca,co.uk
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Flowing curves

When independent oil company Tullew Qil
relocated its offices to a new 132,008 se.ft
space in Chiswick Park, London, a design
scheme was planned that would not only re-
flect the company brand but weuld also em-
brace the ethos that ‘people come before
bricks and mortar'. This human-friendly fit-
out includes carefully laid sut workstatiens,
staff health and recreational facilities, meet-
ing rooms and an elegant reception area
with sensuously curved panelling formed
frem DuPont Corian.

The new head office is by Peldon Rose, a
design company which specialises in ofiice
design, refurbishment, relecatien, furniture
specification and installation, project man-
agement and maintenance of all workplace
mechanical and electrical services.

Strong architectural elements characterise
the design. A key motif is the seismic data
that the oil company specialises in collect-
ing and analysing. According to designer
Cara Rodrigues, “The design philosophy
behind the new space was to create an ex-
citing workspace and an energetic, flewing
environment with emphasis on Tullow Qil's
global relationships. There was also a
streng focus on environmentally sustainable
materials and products.” The outcome is
dramatic, sweeping waves of Corian in Gla-
cier White colour giving a sleek, pristine
freshness. Thenrmoformed and seamlessly
joined to create this monolithic impression, it
has also been milled in strigs and then
backlit to exploit its translucency. Cerian is
said to have offered many properties re-
quired for this project as its versatiity can
be adapted to suit advanced fabrication
techniques, and it also perferms in applica-
tion to the highest standards, the company
claims.

O DuPont Corian
United Kingdom
= +44 (0}1296 @83 555
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Statement chair

The Flock Bubble Chair, an illuminated,
suspended chair by bespoke design com-
pany Rousseau Design, has new been
made available in the United Kingdom. Ideal
for use as a statement piece the chair is
suitable for residential projects. It was first
commissioned by the Lighting Design Col-
lective of Madrid for a private nightclub in
Azerbaijan, and the striking, illuminated
bubble chair features a sephisticated
etched flock pattern and utilises 7 m of
DMX-contrelled RGB LED lighting in a static
single colour. In the nightclub, the colour
change lighting system synchronises four of
these chairs.

Designed to hang from the ceiling, the chair
is described as cembining strength with
femininity, and juxtaposes a pelished ring of
stainless steel and soft faux-fur cushions.
The elegant motifs were originally designed
to complement the custom-illuminated pan-
elling specially created for the nightclub, but
can work equally well in a domestic setting.
In addition, a variety of custom-made med-
els of the chair can be created, a collabera-
tion with street artist INSA resulted in a
cheeky tetish-inspired design of high heels,
legs and but.ocks that wit:ily suited its curvy
shape.

The London-based design studio special-
ises in bespoke lighting, preduct design
and high-end interiers. 1% signature style is
a combination of high-tech materials and
treatments combined with a twist of lighting
detail. The products are designed and de-
veleped by Ben Rousseau and all are cur-
rently manufactured and made te order in
the UK. Design and manufacturing solutions
are undertaken for a wide range of private
and commercial clients including architects,
galleries, marketing agencies and brands.

O Rousseau Design Ltd
United Kingdom

= 144 (8)20 7953 1259
WWW,IOUSSeaU.co.uk.
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Add light and colour for decor with drama

Pietre Preziese by Okite is @ new translucent
surfacing material designed to create a
stunning luminous ambience when backlit,
bringing a sense of drama to spaces such
as hetel reception areas, bars, nightclubs
and washrooms. Ckite surfaces are com-
posed eof areund 93% @uartz and 7 % poly-
ester resin and were initially conceived for
use as kitchen worktops. The material then
evolved inte other interiors applicatiens,
such as bathrooms, flooring and walls suita-
ble for the heme, but is also suitable for con-
tractuse on treads and risers, as floor tiles,
cladding and partitien walls.

Available in slabs measuring 3.8660 x 1,408
mm, with thicknesses of 13, 28 and 3@ mm,
used for horizontal and vertical applications,
it can also be customised to fit any project.
The non-porous surface is hygienic, and
claimed te be much mere resistantto crack-
ing, staining or breaking than many quarried
stones. For kitchen use, the material will also
withstand limited exposure to nermal cook-
ing temperatures. No special care or main-
tenance is required.

As shown here, the material allews the light
flowing through to create a warm and so-
phisticated environment, and give the loak
of natural onyx without the preblems such

A

as staining, fragiity and inconsistency often
associated with this stene. Unique design,
fine materials and innevative transparency
are claimed as the hallmarks of this collec-
tien. It is also available in a choice of thick-
nesses and can be cutand edged te suit
each individual project for a bespeke finish
Its polished surface can be wiped clean to
look as good as new.

Each of the collections is designed to fulfil
both decoraiive and specific design needs
for cemmercial, institutienal and residential
applications, with a wide variety ¢f celeurs
and surface textures making this surfacing
material a practical choice for all spectrums
of the design industry. The company states
that, from production to installation, particu-
lar attention is paid te the envirenment and
this strong commitment to minimising im-
pact on the planet is at the heart of the pro-
cess; from the use of quartz derived from
sustainable and high-quality resourcing, to
recycled glass, te the most efficient use of
natural materials and to the sustainable pro-
ductien chain.

O Okite

United Kingdom

= +44 {0)1992 470 801
Mo oKite. com
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VIP privacy

Moveable paititions company, Style, has
provided flexible space in both the VIP and
dining areas at the new Grosvenor G Casine
Didsbury lecated in the Parrs Weod Enter-
tainment Centre, Didsbury.

A key aspect of the installation was to of‘er a
solutien that could sub-divide space with
ease, offering privacy to guests and diners
whilst alse complementing the chic styling
of the Casino.

A Dorma Varitrans partitioning system was
chosen fer the VIP area. This all-glass sys-
tem provides exclusive privacy yet maxim-
ises unbroken visien and sight lines creating
an inspirational interier. Simple manoeuvring
of the panels allows statf to quickly recenfig-
ure the space to accemmedate dif'erent
groups as required. A spring has been
housed in the floor under the full height pass
doer, delivering ease of use and greater
control. The Derma Variflex partitioning sys-
tem was also selected for the dining areas,
finished with an American walnut veneer te
blend harmoniously with the interior. Deliver-
ing an acoustic rating ef 45dB(A) the parti-
tions effectively minimise noise disturbance
from elsewhere inthe roem.

“The photographs of this project speak for
themselves," said Andy Gibson, Style's di-
rector for the North. “The entire Casino loeks
absolutely stunning, and we were extremely
pleased with how our moveable partitioning
walls complemented the interior design
whilst alse offering flexibility of space, pri-
vacy and quiet.”

O Style South

United Kingdom

= 444 (0)120 287 044
www.style-partitions. co.uk

O Dorma UK Ltd
United Kingdom

= 444 (0)1462 477 608
www.dorma-uk,co. k.
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BAU 2013 in Munich - The Fair for Architecture and Energie 2.0

BAU 2013 will take place in Munich from
14 to 19 January 2013. The world’s lead-
ing trade fair for architecture, materials
and systems will showcase the solutions
and products of more than 2000 exhibi-
tors from 40 countries on 180,000 m2 of
hall space and 3500 m? of open area. The
four main themes of the exhibition will be
sustainability, age-appropriate construc-
tion, Energy 2.0 and urban development
in the 21st centuwy.

Two years ago, over 235,080 visitors at-
tended BAU 2011. In 2013 the erganizers
howe 10 break this record again. Austria,
Switzerland and Italy account for the largest
numeer of overseas exhisitors and visitors,
and in 2011 there were significant increases
in visitor numiers from almost all the top

15 countries. Particularly noticeable were
the streng rises from countries like Turkey
and Russia. The glebalizatien of ths building
and censtruction industry - and hence of
BAU - is reflected in the growth in visitor
numbers from non-European counties.
8,500 visitors came 10 BAU 2011 from out-
side Europe. 3,505 travelled from Asia, in-
cluding 854 from China. Exhibitor numbers
also reached a new alltime highin 2811,
with 2,058 exhibitors from 46 countries.

The preportion of exhibitors from outside

Germany was higher than ever, at 26 %.
BAU 2813 will have four key themes: Sus-
tainability, Building fer Life, Energy 2.0 and
Urean Development in the 21st Century.
Sustainability has now be-ceime a generic
tarm fer centemporary, re-sponsible build-
ing, and products and materials fulfilling
sustainability criteria will me on display at the
booths of most exhibitors at BAU. Sustaina-
ble building and planning are also key event
themes in the supporting programme.

Buildings for life, i.e. buildings that suit all
generations, is an ideathatis gaining
sreund in Germany and Eureps. It raguires
living space to be designed and fitted out in
such a way that there is reom for everyene,
20 that all eccupants feel a sense of well-be-
ing and security, whether they are young,
old, large or small. BAU 2@813 will include
several events focusing on this theme.

In Eurepe, areund 40% of the energy con-
sumed goes on heating buildings. Energy
efficiency has therefere leng been a key
theme in constructien and is also the focus
of Energy 2.0. At BAU, lectures and special
shows will ke held loeking at how buildings
and urban districts can be supplied with en-
ergy in the future and which technological
innovations are likely to emerge.
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Already 1oday half of us live in cities. By
2050, 75% of what will then be a global
population of around 9.3 killion people will
live in urwan areas. Uriwan developmentin
the 21st century will be a majer challenge
with regard to infrastructure, mebility, secu-
rity and energy supply.

BAU 2013 will include 17 exhibition halls
covering a total area of 180,800 m2. The
halls will be arranged according to con-
structien material, product and theme. What
makes BAU special is the fact that it brings
tegether under ene roof all the technologies,
products and materials used in planning
and construction.

This cross-functionality makes BAU a good
information source fer everyone invelved in
planning and building: from investors, plan-
ners and architects threugh to skilled
tradesmen and facility managers. BAU is
alse a plattferm for showcasing new prod-
ucts. Exhisitors gear their new product de-
velepment to the BAU cycle and new prod-
uctinnovations, such as windews, doers,
floor coverings and new facade elements,
are presented in this term.

Traditionally halls at BAU have been di-
vided up into catagories according 10 prod-
uct or material type. For BAU 2013, how-
ever, this established system of organization
is being overlaid with an additional orienta-
tion system, with exhisitors also able te e
feund under a specific theme heading.

BAU is also a very importantinformation and
communication platferm for planners, archi-
tects and construction engineers from all
ever the werld. In 2011 BAU was attended
by over 50,000 visitors working for architec-
ture and planning firms. In six years, the
mercentage of planners among the visitors
to BAU has doubled.

O www.bau-muenchen.com
O www.messe-muenchen.com.
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high aesthetic features. A combination which opens new
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building.
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programmable lighting effects in all colours including video
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Forums and spezial shows to cover key themes at BAU 2013

In addition 1o beath presentations by ex-hib-
itors, forums and special shows will also be
held at BAU te cover and illustrate the trade
fair's key themes. BAU is erganizing these in
clese collaboration with highly regarded
partners.

Urban Intelligence: “Tomorrow Town”
Increasing urbanization, a changing climate,
the energy turnaround, dwindling reseurces
and demographic change are all big issues
facing the werld today. Cities and local au-
thorities have a key role to play in meeting
these 21st century challenges. Inits special
show (Hall C2, Boeth 135), the Fraunhofer
Building Innovatien Alliance will present
product and system solutions for a liveable,
sustainable and future-capable “Tomorrow-
Town".

Universal Design: Particular challenges for
building components
Universal design is a cencept aimed at en-
suring preducts are designed and manufac-
tured so that they can be easily used by the
largest-possible number of people. Trends
such as demographic change are bringing
universal design inte the spotlight in the
building industry. [n designing houses,
re@ms and building components, it is be-
coming ever more important to ensure that
these are easy to use and flexible. This spe-
cial show, which BAU is organizing in coop-
eration with ift Rosenheim, illustrates using
product examples the spacific implications
universal design will have for building com-
ponents such as windows, doors and gates.
The show will take place in Hall A4 on an
area of areund 208 m2.

Building for life: Cost-effective, flexible
and canvenient
This special show, held in ceoperation with
the GGT {Deutsche Gesellschaf: fir Geron-
totechnik - German Association fer Geron-
technelegy) in Hall A4, will be all about how
to design buildings and products for all gen-
erations, and what preducts and materials

are reqguired fer this. The display focus this
time will be on comfort. On around 200
square meters of space in Hall A4, a shew
apartment will be censtructed, with full-
scale, multifunctional and flexible rooms fit-
ted out with products that suit young and
old alike.

DGNB Special Show: Sustainable building
products.
Inits special show, the DGNB {German Sus-
tainable Building Ceuncil} will be giving ar-
chitects and planners decision tools they
can use when choosing sustainable building
preducts. Using examples of completed
and certified projects, the display will illus-
trate the relevance of building products for
the construction, operation and cer:ification
of sustainable buildings. It will also exhibit
specific solutions that illustrate the ef'ect of
building preducts on building performance
and the certfication result.

Forum BO: Pushing back borders

Forum B® will concentrate en the big themes

for the construction sector.

- Sustainability and dwindling resources

+ Energy generation and energy-eficiency
in Germany, Europe and the world

* ntelligent networking of buildings

-+ Demographic change and universal design.

Because these major themes can be viewed
and analyzed from a number eof different an-
gles, we are werking with three partners in
this ferum: The German Federal Ministry of
Transport, Building and Urban Develop-
ment, the Fraunhefer Building Innevation Al-
liance, and the Bundesarbeitskreis Altbhau-
erneuerung (BAKA), a working group on
renovation and medernizatien. Another fo-
cus in this forum is the modernization and
renovatien of buildings. In the lectures given
by the Bundesarbeitskreis Altbauerneu-
erung {BAKA, a working group on reneva-
tion and modernization}, attentien will focus
on how to improve existing buildings to
meet the challenges of the future.
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Forum Hall A6, Part 1: “World-spanning,
solutions-oriented®

This forum in Hall A8 will look atthe role of
the architect new and in the future. InPait 1,
which BAU is organizing in cooperation with
the architecture journal AlT, several themes
will be cevered — each relevant to architects
around the world and ef fundamental inter-
estto the building industry.

The keywords are:

- t-anscontinental cultural change in archi-
tecture

- worldwide climate change and the re-
sponse in architecture

- glebalizatien in the architecture of medi-
cal facilities

+ international sports events and national
architectural competence

* t“ends in the architecture of of‘ice blocks
around the world.

Forum Hall A6, Part 2: “Integrated, inter-
disciplinary, visionary”
“‘DETAIL research”is a contacts platerm
run by the architectural journal DETAIL. It fo-
cuses en development issues and scenarios
on the future of building. Architects and
other professionals from industry, university
research and politics exchange views in the
DETAIL research network. DETAIL collects,
struciures, assesses and communicates
these results on a cross-media basis. At
BAU a few of the themes in architectural re-
search will be presented by architects, re-
searchers and industry representatives. A
trend panel will present an overview of the
current status ef research.

Forum Hall C2; “The Future of Building”

At the forum entitled “Future of Building",
leading planners, architects and construc-
tien engineers from around the werld will ex-
plain, using project examples, the nature of
design and censtruction in the future. Each
day this forum will examine the different
themes that will have a signiticant impact en
censtruction in the future.
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Supporting Programme Product Information Index

Here are some highlights of the Supporting Steel, Lightweight and Offsite Building Construction

Programme of BAU 2€13: ' X in jen nger 2:2

Steel lintels (Catnic}

Archi-World Academy: Intemships with Becycled modular building used for new school (Foremans) 642
top architects Structural facade (Schueco Jansen) @44

Two years ago, BAU and the Archi-Europe Edge protection (Combisafe Internationall 644

Greup launched the werld's biggest compe- Wmm 644

tition for architecture students: The Archi- Maijor extension (B+K Structures} 646

Werld Academy. Architecture students and WMQQQQML . ¢4i8

young architects from around the werld Low-carbon building uses hybrid construction techniques. _

were invited to submit energy-saving pro- [Elliott Off-Site Building Solutions). 647

jects and concepts for the future, with win- Insulated panels (Metsa Wood] 647

ners being awarded internships with major . )

international architectural praclices. The Roofing and Drainage - —_—

prize ceremony, at which at least some of

the VIP jurers will be present, will take place Fi (FormlLL M Eternit] 223

CUC T B t installation D ildi lutions 650

Young people train...... . for World Skills HQ_&u_a_LS_Q_LCQD_alLW l :g?

WerldSkills is the name given te the prefes- Passivhaus component (Fakro) 652

gional championships for young employees Waterproof membrane (Kemper Systems). 650

in sk:llled traqes from all over the wo.rld The W ntrol (DuPont AirGuard] 652

next international WorldSkills championships § ; £ i 653

will take place inJuly 2013 in Leipzig. Visi- e i 653

tors to BAU can enjoy a preview of the event

when the German national construction-in-

dustry team consisting of masens, plaster-

ers, tilers and carpenters gathers together embedded in concrete panels (Telling Architectural) 654

at the trade fair in Munich for a public train- New entrance hall floor lowered 1 m at National Museum

ing session. of Scotland (Saint-Gobain Weber). 656

- . - Wi

“The Long Night of Architecture” nservation fenal stration with modern performance :g:

Another highlight will be the "Long Night of

Architecture”, organized for the first time at Interior Design

BAU 2811. [n 2813 it will once again be held Mightclub takes coleur and light theme frem its Iecal getting

during BAU on Friday, January 18, with visi- f I h @60

tors able to visit to the cily's most atractive '

and important buildings. The event is all the 661

more fascinating because it takes place at 662

night. Between 18:30 and midnight, free 662

shuttle buses will operate between the 63

buildings, with passengers able to geton 664

and off at any time. [nside the buses archi- 664

tecture students will provide infermation en 665

upcoming buildings. In addition to the tours

of the buildings, which are open to all, there BAU 2013 Preview

will also be a number of guided teurs with BALU 2013 Preview (www.bau-muenchen.com} 666

specific focuses as part of the suppor:ing
programme fer exhibitors and visitors to
BAU. These tours will start at the exhibition
center, and registration is required in ad-
vance. Fer participants from abroad, there
are special greup arrangements, with
guided tours and explanations in foreign
languages. Further information can be found
online at:

ge

BAU 2813 - which in 2013 will celebrate its
20th anniversary - will take place from 14 to
18 January in the Munich Trade Fair Center.

For further information visit;
D !EIEEM'.' ba I-III! EEEEED EDD
O ywwanesse-nuanck en de
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Persons and organizations involved in the planning - Contractors and suppliers

Temporaty Pavilion in Noda

Tekyo University of Sc ence,
Noda Campus, Yamazaki
Noda, Chiba prof., Japan

~ Architects:
Kazuhro Kojima + Kojitna Lalsoratory,
Tekyo Un versity of Sc'ence

+ Team:

Kayoke Sakashita, Kumike Sate,
8onkun Shn, Yusuke Taklzawa,
Takeshl Harlkal, Kol Matsushita,
Yuka Mukai, Eiich re Mariya,

Takuma Yokorae

+ Structural ergineers:

Jun Sato Shucturai Bngineers, Tokye,
Japan

I

+ Plarning of mambrans;

Taiyo Kagyo Co, Japan

{Shigeteshi Nakata, Akihire Neguchi,
Kenji Hash' meto, Jun Kitamura)

- Lighting dssign:

Masahide Kakudate Ligh'ing Architect &
ssociates, Inc.

(Masahide Kakudate, Junichro Nezawa)

« Membrana:
Taiye Kegye Ce., Japan

piEds SET
Sun Moon Lake Visitois’ Centre and
Administrative Building near Yuchi

Zhongshan Read 589,
555 Yuchi Tewnsh p, Nanteu Ceunly,
Tanwvan

+ Client:
Adminktation of Sun Meon Lake
Nationail Scenic Area
~ Architects:
Nerihiko Dan and Associates, Tekye,
Japan

Rl
* Team:
Ncwh ko Dan, Tadashi Yeshimura,
Eiji Sarvano, M nghs:en Wang.
Masato Shiihashi
= Structurat ergineers:
Structure Design Group, Tekya, Japan

w5l o

Hom Gyun Engineering Consultants Lid.
Taipsi, Tawan

* Main centactor

Huachun Censtruction Ce. Ltd.

Yide Censtructien Co. Lte.

« Elec ical plarning:

Uichi Inerye Research Ingfilute
Huan-Ch'wou Clectrical Cngineering Ce.
+ Lighting planning:

Waerktecht Cerperst en, Tekys, Japan

Jwvenwiworktecht.com
Cheng Yilighting Ce. Ltd., Taipei,

Taiwan

* Landscape planning:

Norlhlko Dan and Associates, Tekys,
Japan

Sy Mao-Pin Architects

Artlst’s Studlo on Fogo Island
Fege Island, Newfoundland. Canada

- Clients

S orefas! Foundation and the Fogo
Island Arts Cerporaticn

+ Architects:

Saunders Architectire, Bergen, Norway

* Project architect;

Todd Saunders

- Team;

Attila @eres, Ryan Jergensen,

Ken 8eheirm-Schwarzbach, N'ck Herder,
Rubén Saez Lopez, Seizic Bernard,
Colin Hertberger, Chrrsting Mayer,
®liver Beurgeeis, Pat Storsvesn,
Zdenek Duhnalek

* Structural engineers:

D8A Asscociates

+ Censtruction management:

Dave Torravile

- Mechanical services, electrical
planning:

Cere Engineering

* Censtructien:

Sherefast Foundation, Foge [sland,
Canada

» Solar madule;

Solar World, Camatillo, USA
witv solanworld-usa.com.

* Windows, doors;

thomas Glass, St. John's
Tel: +1 708722021

paaqs 596

Libraty in Vennesla

Venreslameen, Biuvegen 1
4700 Vennesla, 4701 Venresla, Nerway

- Client:
Municipal'ty ef Vennesla
 Architeces:
Helen & Hard, Stavanger, Norway
w.hha.no

* Team:
Reinhard Kropft, Siv Helene Staggeland,
Haker: Minnesjord Solhairg,
Randi Au:gensteis, NJ& Uncharm,
Calecb Reed
+ Structural engineers, mechanical
services, electrical plarwing:
Rambell, Kristiansand, Norway
whani ramboll.ng
Moehven glualarm, Moalv, Narway
WMWY MOBIVENND
* Construction management:

slak Wegge, Venndkla, Norway

- Landscape planning:

Heler & Hard, Stavanger, Norway

swww.hiha.no.

* Main caordinatirg contractor:

VEF entreprenar, Vennesla, Nerway
VE|

+ Gluelam rtibs:

Meelven Gtueianl‘: Maets, Norway

www_

* Gluslam walls:

KLH, Henefoss, Norway

+ All interiers, ceilings, ribs. furnibure:

HMI, Knigtiansand, Nereay
»ow h@ming

G602
Tram Depot 07 Berne

Bolllgenstrasse 58
3000 Berne, Swizertand

+Client;

Bernemobil, Bere, Sviitzerlard

+ Architects, constructien management,
sitructeral engineers:

Penzel Valier AG, Zurich, Switzerland

* Team:
Ralf Gaitmann, Gino Guntti, Claudia
Loewe, Nidaus Lobri, Christizin Penzel,

20120 &8 DETAN

Tim Schéter, Reland Schmed, Reland
Siegal. Martin Val'gr, Stephanie Waeiss,
Laura Zgraggen

 Representation ef the ewner:

T8F + Partner, Zurich

» Mechanicail services:

Pgmm Schweiz AG, Winterthur,
Switzerland

planning;
Herzeg Kull Group, Schlierer,
Switzerland

g censtructien:

Basler & Hofmann, Zurich, and
@ernemabil

» @verhead centact liges:

Furrer + Frey, Beme

‘Safety:

Gruner, Basle, Sn~tzerland
WWWaruner

+ Computer simulation ef building:
AFC Air Flew Consulting, Zurich

+ Building physics:
Bakus Baupbysik & Akustlk, Zutich

- Profile-section glass:
Lamiserts GmieH und Co, KG,
Wunsledel, Germany
wwewelamberts info

+ Rail engiceering installation:
Maschinsky & Krause, Gorlitz, Germany
wawa Kk de

* Construction:

Strabag AG, Celogre, Germany

* Steel construction depot,
metal construction:

Josef Mayer Stahl & Mstall AG,
Emmen, Switzetland

+ Double glazing:
MLG Metallbau, 8ern, Sviitzerland

* Facade construction:
MEVv(O.Fenstar AG, Reinach, Swizerland

* Special gate sunstruction:
Hedapp GmbH & Ce. KG, Achern,
Germany

+ Tinamith:

Scherrer Mstec AG, Zurich, Switzerland
1

* Electrical system;

Arge Elektre Bernemabil

Gfeller Elektre AG,

Hinterenkapmelen, Swilzeriand

Elektro Burkhalte) AG, Zurich,
Switzerland

waew. burkhalter.ch

« Timber construction:

Zmomerei Kiihni AG, Ramsei, Swiitzerland

Switzarland

www. beer-holzbau.ch

* Lighting:

Zumiobel Licht AG, Zurich, Switzerlarnd
Wwww..zumtebei.ch

= Vantilation system:

Alpia InTec West AG, Berne, Switzerland

*Joinery:
Meier AG, Niederblren, Switzerzird

+ Double-flogr construction:
SrraartFigor Solutiens, Baden-Battwil,
Switzerland

* Wall and flesr slabs:

Blattes AG, Berne, Switzerland

OETAIL 2012006

Museum of the Bavatian Kings In
Hohenschwangau

Alpseeshrasse 27 a-b
§7815 Hohenschwangau, Germany

- Client;

Wittelsbacher Ausgleichsfords,
Schloeshetel Lisl GmbH & Co. KG

+ Architects:

Staak Architects. Berlin, Germany
wWww. staals-architekten.com

* Project architact:

Hanns Ziegler, Per Kéngeter

+Team:

Beigitte Fischer, Daniel VerhGisdock,
Sibel ¥iimaz, Sandra Lor-enz, Hjérdis
Klgin, UIf Theenhausen, Sebastian
Hatfe, Anna HOoper, Christian &ockett,
Jehanna Bornkamm, Romiina Streffng,
Fatma Wegrer, Dominik Schendel, Dirk
R:chter, Tomias Sweiw, Marcus Ebencr,
Manuela Jechheim

- Constructien managment and
refusbishment:

Pustler Schonid Architecss, Friedberg

+ Structural ergineers:

neve building:

IF® Frohleft Staffa KUhi Ecker, Berlin,
Germany

buildir.g:
Barthe! & Maus Beratende
Ingenieure GmbH, Munich, Germany
wwv/ Barthelundmaus.de
* Mechanical services:
Kuehn Bauer Partier, Munich, Germany

- Lighting design:

LichtKunstLicht, Berlin, Germany
E}

* Building physica:

Milter BBM, Piaregg, Germany

* Fire protection:
HHP @erlir, Berlin, Germany

+ Landscape pla ning:
realgriin, Munich, Germany

- Conservation:

Atelier Gerhard Gingele, FUsser,
Germany

+ Building shell:

Mazzolini GmbH & Co. Bauurternehmen
KG, FUssen, Germany

wwv,.mazzelini.de

« Carpantry;
Zimmerei Schneidberget, Fussen,
Germany

- Stee! constructien (new Luildirg)
Prelseck GrieH, Begen/Furth, Germary

.I_I_!.-.-.-.I.I.-J.
+* Tinsmith;

Max Doser GmbH & Ce. KG, Fissen,
Germany
way. max-doser.do

~ Metalwark, facade ef linking structure:

Steindl Glas GmbH, Keveiaer, Germany

= Roofing work:
Wttenauer GmbH, Sasbach, Germany

 Joinery:

Welfgang Mayr Schrei:erei, Flssen,
Germany
www.schrginera-mayr-fusssen.de
Schreinarel Zunct GmbH & Co. KG,
Rosshaupten, Germany

Weisse GmbH & Co. KG, Eberswalde,
Germany

T&1  <Bau-undMobel-
schrelnere;, @y, Germany
ww,w.heffrmann-und-seeck.de
s Screeds:

[R. Bayer Beienske nwerk GmaH,
Blaubewren, Germany

wA  _pstonwerkstein.de

= Tiling, slab finishings:

Flissen Ellrich, Pirenten, Germany
wwa.fliesen-ellrich.de

* Metatwork:

Stefan Fittkau Metallbau +
Kunstschmisde, Gerlin, Germany

* Parcuet:
Parketteria, Munich, Germaey

« Ventilation, Sanitary installation:
STINGL. GmieH, Munich, Germany
www.stinglonlins.de

* Heating and ventilation:

Max Doser GmbH & Co. KG, Fussen,
Germany

waw.max-descr.dc

613
King’s Cross Station in London

Kirg's Cress Shatien
N1 $AP London, UK

* Clionty

Netaok Rail

* Architects:

John McAslan = Partners. Londes, UK
Jehn McAglan. Hiro Ase

Suven Geode, Pauling Neg
wavemeastan.co.uk

* Team;

Mark @ell, Allan Dor,

Leuse Hansen, Dav.d Jackson.
Dean Kitkeweod, Michasl Masen,
Aidan Petter, Sascha Stschering,
Philim Veall, Jasmire Wadla,
Katherine Watts

» Structural engimeers:

Western Rarge and new concowse:
Arup, Lenden, UK

Reef and platferm refurbishment,
feetbridge te station;
Tata Stes| Projacts, York, LK

Persons and organizations involved in the planning - Contractors and supplisrs 8§77

plarning:
Arup, Londer, UK

Fourways, Wembley, UK
wny founways. couk

- Architect for King's Cress S#uare:
Stanton Williamsg, Lenden, UK
veww.stantenwilliams.cam

« Access consultant;

David Bennett Asseciates, Londor, UK
www.davidbennctt.ce.uk

* Contractor for Eastern Range building:
Laing ®'Reurke Costain JV,

Berkshire, UK

W, oestain.com

+ Centractor for platferm refurbishment,
fecthedge, senece yard, Western Range
and rew coc.conrse:

Vinci onstnuction, Hertferdshire, UK

= Roof refurbishrment;

Kier Rail, @edferdshire, UK

+ Western cencourse reef sk cture and
claddirg:

Seate, Gersthefen, Germany

+ Mezzanine building shell:
Swift Hersman, Hertferdshire, UK

Natlonal Stadium In Warsaw

Al Ksiecia J. Poniatawskiego 1
83981 Warsaw, Peland

- Clignt:

National Sports Centre, Warsaw, Pailand
* Architects:

gmm- vorr Gerkan, Marg und Partner
Architects, Berlin, Germany

with

JSK Architects Sp. 2 @.0, Warsaw,
Poland

sk de

wittt

schlaich bergermann und partner,
Stuttgart, Germany

www. SOP.de

* Project architects:

Markus Pfisterer, Martin Hakiel

+ Teamn, design:

Stefanie Eichelmann, Lars L & berthal,
Fariberz Rahimi-Nedjat

- Team, executien:

Carsten Borucki, Lana Brégger,
Katarzyra Clruk, Stefarie Eichelrrann,
Alberto Franco Fleres, Ruthle Gould,
Patrick Kligel, Menika Kwiatkewski,
Lars Laumenthal Ausias Jose Lebaton
®rlega, Fariborz Rahimi-Nediat, Nikelai
Reich, Stefan Sass, Fllerian Schwarthofy,
Senia Takorea, Semra Ugur

+ Structural enginee:rs:

schlaich bergermann und partner,
Stuttgart, Germany

- Main contracter-civil angingsring:
Alpine Bau GmlsH, Eching, Germany

+ Mechan'cal serviees:
HT\W, Hetzel, Ter-Westen + Paitner,
Berlin, Germany

waw hitw-ngeniaure da

Preigktow D®MAR, Gdanslk, Poland
- Electrical planning:

PPl Target Greup Sp.z .0,
Warsaw, Poland

Claktroeudewa, Katowice, Peland

= Technical instaliations:
Irtech Pelska Sp. 2 0. ®., Waisaw,
Poland

« Fire protection:
Pretect, Warsaw, Peland

- Lighting design cangwitant:
Lichtvisien Gesslischaft fir Lichttechnik
und Geb#udermanagerment mbH,
Berlin, Germany
+ Circulation systam:
BUYYICH GRS tEung Wangler & Abele,
Munich, Germany wiww.bigsst de
+ Technical corsultant vides screens;
Sauadrat~ Gesellschaft fur Lichttechnik
und Gebiiudemanagemecnt mbH,
Schwanstetten, Germany

I
- Secutity syster, lsudspeaker
installatien, fire pretectien system:
Besch Sicherheitsysteme GmiH,
Grasbiunn, Germany

= Insulation:

Yetice S.A., ®lsztyn, Poland

+ Membrane:

Hightex GmbH. Berncau, Germany

- Thermic facacks:
Defar S.A.. &em, Poland

waav detor sy
Feutis - Systemy Fasadewe Sp. 2 0.e.,
Paznan, Peland

* Facade illumination:

Traxen Technelegies Curepe GrebH,
Paderbern, Geimary

- Forrravork:

Peti Polska Sp. z e.e., Rlochocin, Peland

« Concrete ceilings:
Cobiax Technologies GrrbH,
Wiesbaden, Germany

« Lifts, escalators:

Kene GmbH, Hanover, Germany
N&.Com

- Dxterier illurfingtion:

8saga, Menden, Germany

+ Fosndation work,

Pol-Aqera S.A.. Warsaw, Peland

raof:
Cimolai S.p.A., Pordenone, Raly
wwa cimolai.com
Hightex GmieH, Beineau, Geimany

Mostostal Zabrze Holding 5.4,
Zabrza, Poland

Contractots and suppliets

Details of contractors ard suppliers are
based on information prcwded by the
respective architects.
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Photo credits:
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Cest-Effective Building
Facades

Lead-Beanng Structurcs

Phetos fer wh ch ne crcd't 's given were cither previded by the respective architects
or they are product phetes frem the DETAIL archives.

pp 569, S0 pbctiom, S23, S28 betorm,
573 bottom, &28, 820, 821, 22 scltorn,
222 Yop loft, 826:

Marcus Breel, O -Bedin
pp_S73top,S74.

Chregtian Schitlich, D-Munich
PR.STT. 978

Cal Pely, Studio 480, USA-Sanktus
Cloispo(CA}

p. 579 top, @24, B2S, 62%:

Heidle Wesssely, D~Munich
e-SI3bettem:

Jehannes Fcrster, O-Berlin

- 540 top:

Alexandre Delmar.,'JF Fetografia
2-5AC bettem:

F.orian Hafele

& 59¢ top:

Li Xiaodong, CHN-Bsijing

_S82 betham:

Arap Asscciates, Rob Baldock

0. 632 §12 K15 Qi€ bctiom, #1272, §18:
Hutlon & Crew. GB-Lcndon

L. 554, S25bctlom, 542 tep,

580 peticm, 833

Sh nkenchiku-sha, J-Tokyo

ppSAS tep, SRA

Sadae Hetta

pp SEA tep, 581

Anew Chen

RR292, 83 504 bettem, S85:
Bent Rend Syngvig

D. 594 top:

Todd Saunders/Nick Herder

I

Ermnile Ashley, N-Stavanger
Deminigue Uldry, CH-8esn

Marcus Ebener, D-8erdin

Aa_0l13 bettem:
Kier Construch'en

2815 top:
Jehn Stur:cck

Jehn McAslan, GB-Lcnden

@_823 tep right:

Taufik Knan, D~Berl'n

prLF29, 83 lep, K38 lefl Midd'e, 631
top. &32 top, B33-top:

Hightex

ppo, 630 betiem, £31. betiomn:

schlaich bergermann und pastnes

#. 832 botiern:
Grant Mstt-ce

0. 63 rrddle:;

Renaissance der Bahnhefe,
Vieweg +Teubner Verag, Wiesbaden,
1996

pp. 634 betorm, 6§35 top loft:

Frank Kaltenbach, D-Mun'ch
Q.63 tap:

Engincering, May 3, 1889

£, 63 botlern:

Roland Halbe, D-Stuttgait

Q. €3S to right;

ICD/ITKE, D~Stutlgart

@836 bctiem:

Thomas Ott, D-Mdhital

fE. 532 top, 638 betlom midelle:
Kim Yeng-kwan

Q. 63S bcltem right:

S men Pcpplnga

®2_838 bctiem lefi:

Kn ppars Helleig GmbH, D~Stultgart
@.640tep

Zaha Hadid Archiects, Ungcr Steel
Group

2. 640 butiem left:

Unger Sicet Group

A_84Q butlem right;

Zaha Hadid Archtects, Unger Steel
Grcup

®aul R ddle, Saint-Geba n Weber
2.808:
Gareth Gardener, 3ferm/Biacksheep

Peldon Rose, Du™ent Cerian
2e 806-CA8:
BAU MUnchen

Black-and-white photos intreducing main seclicns:

gmp - Architekten ven Gerkan, Marg und Partnar, D~Berlin

page S59: @lympic Stadium in Kiev

page 577 White" gallery installation in San Luis ®@%tspe, 2011
Cal Paly, Studie 40C. USA-San Lu s @bispc (CA}

Raes S43: King's Cress Statien in Londen
John McAs:an + Partners, GB-Lendon

age 629: BC-Piace in Vancouver

Stantec Arch hcts Lte., CDN-Vanceuver

page 639 Temperary Paviiien it Noda

Kazuhiro Kejima + Kejima Laberatary,
Tekye University ef Science, J-Tekyc

CAD drawings

All CAD drawings ¢ontaincd in the "Decumentaticn” sectien of the joumal were

preduced with VectcrWarks?,
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